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The Biological Services Program was established within the U.S. Fish and 
Wildlife Service to supply scientific information and methodologies on key 
environmental issues which have an impact on fish and wildlife resources and 
their supporting ecosystems. The mission of the Program is as follows: 


1. Tostrengthen the Fish and Wildlife Service in its role as a primary suurce 
of information on natural fish and wildlife resources, particularly with 
respect to environmental impact assessment. 


2. Togather, analyze, and present information that will aid decisionmakers 
in the ‘dentification and resolution of problems associated with major land 
and water use Changes. 


3. To provide better ecological information and evaluation for Department 
of the interior development programs, such as those relating to energy 
development. 


information developed by the Biological Services Program is intended for use 
in the planning and decisioninaking process, to prevent or minimize the impact 
of deveiopment on fish and wildlife. Biological Ser.ices research activities and 
technical assistance services are based on an analysis of the issues, the decision- 
makers involved and their information needs, and an evaluation of the state-o/- 
the-art to identify information gaps and determine priorvities. This is a strategy tc 
assure that the products produced and disseminated will be timely and useful. 


Biological Services projects have been initiated in the foliowing areas: 
Coal extraction and conversion 
Power plants 


Geothermal, mineral, and oil shale development 


Water resource analysis, including stream alterations and western water 
allocation 


Coasia! ecosystems and Outer Continental Shelf development 


Systems and inventory, including National Wetlands Inventory, habitat 
Classification and analysis, and information transfer 


The Program consists of the Office of Biological Services in Washington, D.C.., 
which is responsible for overall planning and management; National Teams which 
provide the Program's central, scientific, and technical expertise, and which ar- 
range for contracting of Siological Services studies with States, universities, con- 
sulting firms, and others; Regional staff who provide a link to problems at the 
operating level; and staff at certain Fish and Wildlife Service research facilities 
who conduct inhouse research studies. 
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Foreward 


Wetlands and deepwater habitats are essential breeding, rearing, and feeding grounds for many species of fish 
and wildlife. They may also perform important flood protection and pollution control funtions. Increasing National 
and international recognition of these values has intensified the need for reliable information o~ the status and ex- 
tent of wetland resources. To develop comparable information over large areas, a clear definitioy) and classification 
of w: tlands and deepwater habitzts is required. 

The classification system contained in this report was developed by wetland ecologists, with the assistance of many 
private individuals and organizations and local, State, and Federal agencies. An operational draft was published in 
October 1977, and a notice of intent to adopt the system for all pertinent Service activities was published December 
12, 1977 (42 FR 62432). 

The Fish and Wildlife Service is officially adopting this wetland classification system. Future wetland data bases 
developed by the Service, including the National Wetlands Inventory, will utilize this system. A one-year transition 
period will allow for training of Service personnel, amendment of administrative manuals, and further development 
of the National Wetlands Inventory data base. During this period, Service personnel may continue to use the old 
wetland classification described in Fish and Wildlife Service Circular 39 for Fish and Wildlife Coordination Act reports, 
wetland acquisition priority determinations, and other activities in conjunction with the new system, where immediate 
conversion is not practicable. 

Upon completion of the transition period, the Circular 29 system will no longer be officially used by the Fish and 
Wildlife Service except where applicable laws still reference that system or when the only information available is 
organized according to that system and cannot be restructured without new field surveys. 

(ther Federal and State agencies are encouraged to convert to the use of this system. No specific legal authorities 
require the use of this system—or any other system for that matter. However. it is expected that the benefits of 
National consistency and a developing wetland data base utilizing this system will result in acceptance and use by 
most agencies involved in wetland management. Training can be provided to users by the Service, depending on 
availability of resources. Congressional committees will be notified of this adoption action and will be encouraged 
to facilitate general adoption of the new system by amending any laws that reference the Circular 39 system. 

This is a new system and users will need to study and learn the terminology. The Service is preparing a document 
to aid in comparing and translating the new system to the Service's former classification system. In the coming year, 
the Fish and Wildlife Service, in conjunction with the Soil Conservation Service. also plans to develop initial lists 
of hydrophytie plants and hydric soils that will support interpretation and use of this system. 

We believe that this system will provide a suitable basis for information gathering for most scientific, educational. 
and administrative purposes; however, it will not fit all needs. For instance, historical or potentially restorable wetlands 
are not included in this system, nor was the system designed to accommodate all the requirements of the many recently 
passed wetland statutes. No attempt was made to define the proprietary or jurisdictional boundaries of Federal, State. 
or local agencies. Nevertheless, the basic design of the classification system and the resulting data base should assist 
substantially in the administration of these programs. 

This report represents the most current methodology available for wetland classification and culminates a long. 
term effort involving many wetland scientists. Although it may require revision from time to time, it will serve us 
well in the years ahead. We hope all wetland personnel in all levels of government and the private sector come to 
know it and use it for the ultimate benefit of America’s wetlands. 


Sealant 


Lynn A. Greenwalt, Director 
US. Fish and Wildlife Servic 
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Preface 


Since its publicatix min 1979, ¢ ‘lassificat von of Wetlands and Lee pwate r Hahitats of the I nited States has been used 
in the National inventory of wetlands conducted by the U_S. Fish and Wildlife Service. The system has been widely 
used throughout the United States and is often cited in the scientific literature. There has also been considerable 
international interest in use of the classification 

Copies from the first printing have been expended and demand requires this reprinting. We have taken this oppor- 
tunity to correct a number of minor typographical errers, bring plant names into conformity with the National List 
uf Seventific Plant Names (U.S. Dept. Agriculture 1982), and to upgrade the quality of plates as well as furnish addi- 
tonal plates. No changes have been made that either alter the structure of the classification or the meaning of the 
definitions. Such major revisions must be deferred until certain prerequisite tasks are accomplished. 

Completion of the list of hydrophytes and other plants occurring in wetlands and the list of hydric soils (see page 
3) has been a task of far greater complexity than we envisioned when writing the classification. These lists have 
received extensive review and are being prepared as computer data bases. In addition, the lists will contain a great 
deal of ancillary information that will make possible the development of methodologies for their use in both the delinea- 
tion and classification of wetlands. When the lists and methodologies are completed, reviewed, and tested we will 
revise the classification and use the lists to add precision to the definitions. At the same time. we will address specific 
technical problems that have arisen during application of the classification. 

The plates at the end of this publication are included primarily to illustrate a variety of examples of wetland classifica- 
tion. We have attempted to include photographs from various regions of the country insofar as possible; however, 
{mal selection of plates was based on the availability of both high-quality photographs and the detailed field data 
required for accurate classification. While on sabbatical leave from the University of Rhode Island in 1985, Dr. Frank 
Golet took numerous photographs of Alaskan wetlands. Addition of many of these and several photographs from 
other regions helps somewhat to correct a regional imbalance. 

We acknowledge the assistance of Dr. J. Henry Sather who served as editor for the reprinting. He spent many 
hours compiling minor errors and inconsistencies and preparing final copy for the printer. We thank Mr. Jon Hall. 
National Wetlands Inventory Coordinator for the Alaska region, for his assistance to Dr. Golet during his stay in Alaska. 


Lewis M. Cowardin 

Virginia Carter 

Francis C. Golet 

Edward T. LaRoe 
September 24, 1485 
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Abstract 


Thus classification, to be used ina new inventory of wetlands and deepwater habutats of the United 
States. ns intended te describe ecological taxa, arrange them im a system useful to resource managers. 
furmsh units for mappumy, and provide uniformity of concepts and terms. Wetlands are defined by 
plants (hydrophytes). sonls thydine seals), and frequency of flooding. Ecologically related areas of deep 
water, traditronally not comadered wetlands, are included in the classufication as deepwater habitats. 

S4stemne form the hyghest level of the classification herarchy, five are defined—Marine. Estuarine, 
Rivermne. Lacustrine. and Palustrine. Marine and Estuarine Systems each have two Subsystems, Sub 
tidal and Intertidal, the Riverine System has four Subsystems, Tidal, Lower Perenmal, Upper Peren. 
mal, and Intermittent; the Lacustrine has two, Litteral and Limnetic: and the Palustrine has no 
Subsystems. 

Within the Subsystems. Classes are based on substrate maternal and flooding reagme. or on vegetative 
life form. The same Classes may appear under one or more of the Systems or Subsystems. Six Classes 
are based on substrate and flooding regime (1) Rack Bottom with a substrate of hedrock, boulders, 
or stones, (2) Unconsohdated Bottom with a substrate of cobbles, gravel, sand, mud, of organic maternal, 
(3) Recky Shore with the same substrates as Rock Bottom, (4) LU nconsolidated Shore with the same 
substrates as Unconselidated Bottom, (5) Streambed with wy of the substrates: and (6) Reef with 
a substrate composed of the living and dead remains of invertebrates (corals, mollusks, or worms) 
The bottom Classes, (1) and (2) above, are flooded all or most of the time and the shore Classes, (3) 
and (4), are exposed most of the time. The Class Streambed is restricted to channels of intermittent 
streams and tidal channels that are dewatered at low tide. The life form of the dormant vegetation 
defines the five Classes hased on vegetative form: (1) Aquatic Bed, dominated by plants that grow 
principally on or below the surface of the water; (2) Moss-Lichen Wetland, dominated by mosses or 
behens, (3) Emergent Wetland, dominated by emergent herbaceous angiosperms. (4) Scrub Shrub 
Wetland, dominated by shrubs or small trees; and (5) Forested Wetland, dominated by large trees 

The Dormnance Type. which is named for the dominant plant of animal forms, is the lowest level 
of the classification hierarchy. Only examples are provided for this level, Dominance Types must be 
developed by individual users of the classification. 

Modifying terms apphed to the Classes or Subclasses are essential for use of the system. In tidal 
areas, the type and duration of flooding are described by four Water Regime Modifiers: subtidal, 
irregularly exposed, regularly flooded, and irregularly flooded. In nontidal areas, eyht Regimes are 
used permanently flooded. intermittently exposed, semipermanently flooded, seasonally flooded, 
saturated, temporanly flooded, intermittently flooded. anc artificially flooded. A therarchical system 


BEST COPY AVAILABLE 














of Water Chemetry Modders. adagted from the Vetace System, » used te descrite the salty of 
the water Fresh waters are further divided om the bans of pil Use of a teerarctical system of sail 


myedefier> taken dorect!) frem |S. seul taxememny o alse reqgured Special meadifters are used whete 
aggregate excavated. amgeunded, diked. partly dramed. farmed. and artificial. 

Reg tual defferemoes umgertant to wetland ecalags ate descrited through a regnomabization that com 
hemes a system develeped for mand areas by KG. Bailey m 1976 with our Marme and Estuarme 
Nogmeas 6 

The structure of the claswuficatoen allows @ to te used at any of several teerarchical levels Specual 
data toquered for detauked apgphcatoon of the system are frequetit!) unavaclatée amd thus data gather. 
cng tap te prereguiute to chasseficatien Dieorepmeent of rules ty the user will be reqguored for specific 
map scabes Dicrmonatoe Types and relatonstups of plant ard anna! communes to environmental 
charartenstes must alse De devevoped by users of the classufication Keys to the Syetems and Classes 
are furtidiaed a a gw and numerous wetlands and deeqru ater haty tats are dhustrated and classified 
The chassdficasen system is also compared with several other systenis currently om use in the United 


The US. Fish and Wildlife Service conducted an inven- 
tory of the wetlands of the United States (Shaw and 
Fredine 1956) in 1954. Since then, wetlands have under- 
gone considerable change, both natural and man related, 
and their characteristics and natural values have become 
val, State and Federal legislation has been passed to 
protect wetlands, and sorne Statewide wetland surveys 
have been conducted. 

In 1974, the U_S. Fish and Wildlife Service directed its 
Office of Biological Services to design and conduct a new 
National inventory of wetlands. Whereas the single pur- 
pose of the 1954 inventory was to assess the amount and 
types of valuable waterfowl habitat, the scope of the new 
project is i broader (Montanari and Tewnsend 
1977). It will provide basic data on the characteristics and 
extent of the Nation's wetlands and deepwater habitats 
and should facilitate the management of these areas on 
a sound, multiple-use basis. 

Before the 1954 inventory was begun, Martin et al. 
(1953) had devised a wetland classification system to serve 
as a framework for the National inventory. The results 
of the inventory and an illustrated iption of the 20 
wetland types were published as U.S. Fish and Wildlife 
Service Circular 29 (Shaw and Fredine 1956). This cir- 
cular has been one of the most common and most influen- 
tial documents used in the continuous battle to preserve 
resource (Stegman 1976). However, the shortcomings of 
this work are well known (e.g., see Leitch 1966; Stewart 
and Kantrud 1971). 

In attempting to simplify their classification, Martin et 
al. (1953) not only yrnored ecologically critical differences, 
such as the distinction between fresh and mixosaline in- 
land wetlands put also placed dissimilar habitats, such as 
forests of boreal black spruce (Picea mariana) and of 


southern cypress-gum (Tarodium distichum-Nyssa 
aquatica) in the same category, with no provisions in the 
system for distinguishing between them. Because of the 
central emphasis on waterfow! habitat, far greater atten- 
tion was paid to vegetated areas than to nonvegetated 
areas. Probably the greatest single disadvantage of the 
Martin et al. system was the inadequate definition of types, 
which led to inconsistencies in application. 

Numerous other classifications of wetlands and deep- 
water habitats have been developed (Stewart and Kan- 
trud 1971; Golet and Larson 1974; Jeglum et al. 1974; 
Odum et al. 1974; Zoltai et al. 1975; Millar 1976), but most 
of these are regiona! systems and none would fully satisfy 
National needs. Because of the weaknesses inherent in 
Circular 39, and because wetland ecology has become 
sygnificantly better understood since 1954, the U.S. Fish 
anc Wildlife Service elected to construct a new National 
classification system as the first step toward a new Na- 
tional inventory. The new classification, presented here, 
has been designed to meet four long-range objectives: (1) 
to describe ecological units that have certain homogeneous 
natural attributes; (2) to arrange these units in a system 
that will aid decisions about resource management, (3) to 
furnish units for inventory and mapping; and (4) to pro- 
vide uniformity in concepts and terminology throughout 
the United States. 

Scientific and common names of plants (Appendix A) 
and animals (Appendix B) were taken from various sources 
cited in the text. No attempt has been made to resolve 
nomenciatorial problems where there is a taxonomic 
dispute. Many of the terms used in this classification have 
various meanings even in the scientific literature and in 
some instances our use of terms is new. We have provided 
a glossary (Appendix C) to guide the reader in our usage 
of terms. 

















WETLANDS AND DEEPWATER 
HABITATS 


Concepts and Definitions 


Marshes, swamps, and bags have been well-unewn terms 
for centunes, but only relatively recently have attempts 
been made to group these landscape units under the sirgrie 
term “wetlands.” This general term has grown out of a 
need to understand and describe the characteristics and 
values of all types of land, and to wisely and effectively 
manage wetland ecosystems. There is no single. correct. 
indisputable. ecologically sound definition for wetlands. 
promarily because of the diversity of wetlands and because 
along a contemuum. Because reasons or needs for defin- 
ing wetlands also vary, a great proliferation of definitions 
has arisen. The primary objective of this classification is 
to impose houndarnes on natural ecos, stems for the pur- 
poses of inventory, vvaluation, and management. 


Wetlands 


In reneral terms, wetlands are lands where saturation 
with v ater is the dominant factor determining the nature 
of seal de loprnent and the types of plant and animal corm- 
munities living in the soil and on its surface. The single 
featury that most wetlands share is soil or substrate that 
is at least periodically saturated with or covered by water. 
The water creates severe physiological problems for all 
plants and animals except those that are adapted for life 
im water or in saturated soil. 

WETLANDS are lands transitional between terrestrial 
and aquatic systems where the water table is usually at 
or near the surtace or the land is covered by shallow water. 
For purposes of this classification wetlands must hare one 
or more of the following three attributes: (1) at least 
pervodically, the land supports predominantly hydro- 
phytes,’ (2) the substrate is predominantly undrained 
hydric seul? and (3) the substrate is none! and is 
saturated with water or covered by shatlow water at some 
time during the growing season of each year. 

The term wetland includes a variety of areas that fall 
into one of five categories: (1) areas with hydrophytes and 
hydric soils, such as those commonly known as marshes, 
swamps, and bags, (2) areas without hydrophytes but with 
hydric soils—for example, flats where drastic flactuation 
in water level, wave action, turbidity, or high concentra- 


'The U.S. Fish and Wildlife Service is preparing a het of hydro 
phytes and other plants occurring im wetlands of the United 
States 

"The US. Sell Conservation Service is preparing a preliminary 
het of hydric seals for wae in thie classification eyetem 


ven of salls may prevent the growth of hydrophytes. (3) 
areas with hydrophytes but nombydric sails, such as 
margins of impoundments or excavations where hydro- 
piytes have become established but hyde sols have mot 
yet developed. (4) areas without soils but with hydropiytes 
such as the seaweed-covered portion of rocky shoves; and 
(5) wetlands without sail and without hydrophytes, such 
as gravel beaches or rocky shores without vegetation. 

Drained hydric scils that are now incapable of support- 
ing bydrophytes because of a change m water regime are 
not comadered wetlands by our defrwtion. These drammed 
hydne sods furnesh a valuable record of histone wetlands, 
as well as an indication of areas that may be suitable for 
restoration. 

Wetlands as def med here include lands that are iden- 
tified under other categomes im some land-use classifica- 
tions. For example, wetlands and farmlands ore not 
necessarily exclusive. Many areas that we define as wet- 
lands are farmed during dry periods, but if they are not 
tilled or planted to crops, a practice that destroys the 
natural vegetation, they will support hydrophytes. 


Deepwater Habitats 


DEEPWATER HABITATS are permanently flooded lands 
lying below the deepwater boundary of wetlands. Deep- 
water hatutats include environments where surface water 
is permanent and often deep, so that water, rather than 
organisms live, whether or net they are attached to the 
substrate. As in wetlands, the dominant plants are hydro- 
because the water is too deep to support emergent vegeta- 
tion (U.S. Soil Conservation Service, Soil Survey Staff 
1975). 

Wetlands and deepwater hatutats are defined separately 
because traditionally the term wetland has not included 
deep permanent water, however, both must he consdered 
in an ecological approach to classification. We define five 
major Systerns: Marine, Estuarine, Riverine, Lacustrine. 
and Palustrine. The first four of these inchude both wetland 
and deepwater habitats but the Palustrine includes only 
wetland habitats. 

Limits 

The upland limit of wetland is desynated as (1) the bown- 
dary between land with predominantly hydrophytic cover 
and land with predominantly mesophytic or xerophytic 
sewer, (2) the boundary between sot! that is predominant- 
ly hydric and soil that is predominantly nonhydric, or (3) 
in the case of wetlands without vegetation or soil, the 
boundary between land that is flooded or saturated at 
some time during the growing season each year and land 
that is not 
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The toumdar, tetwcen wetland and deequater hatetat 
m the Marine and Estuarine Systems coincides with the 
elevation cf the extreme low water of spring de, per- 
manenth foxded areas are comadered deepwater habetats 
m thse Systems. The boundary between wetland and 
deepwater hatetat m the Kreernme and Lacustrine Sy tems 
hes at a depth of 2m 15.4 feet) below low water, however, 
if emergents, shrubs, or trees grow beyond thas depth at 
any time, their deepwater edge is the boundary. 

The 2-m lower lume for inland wetlands was selected 
because it represents the raaaumum depth to whech emer 
gent plants normally grow (Welch 1952, Zhadin and Gerd 
193; Sculthorpe 1967). As Dauhernmure (1968: 138) stated, 
emergents are not true aquatic plants, but are “arnpeyib> 
ious,” growing im both permanently flooded and wet, 
nonflowded soils In thew wetland classification for 
Canada, Zoltai et al. (1975) also included only areas with 
water less than 2 m deep. 


THE CLASSIFICATION SYSTEM 


The structure of this classification is hierarchical, 
progressing from Systems and Subsystems, at the most 
general levels, to Classes, Subclasses, and Dominance 
Types. Figure | illustrates the classification structure to 
the class level. Table 1 lists the Classes and Subclasses 
for each System and Subsystem. Artificial keys to the 
Systems and Classes are given in Appendix E. Modifiers 
for water regime, water chemistry, and soils are applied 
to Classes, Subclasses, and Dominance Types. Special 
modifiers describe wetlands and deepwater hatutats that 
have been either created or highly modified by man or 
beavers. 


Hierarchical Structure 
Systems and Subsystems 


The term SYSTEM refers here to a complex of wetlands 
and deepwater habitats that shove the influence of semelar 
hydrologic, geomorphologic, chemical, or biological fac- 
tors. We further subdivide Systems into more specific 
categories called SUBSYSTEMS. 

The characteristics of the five mayor Systerns— Marine, 
Estuarine, hiverine, Lacustrine, and Palustrine—have 
been discussed at length in the sciestific literature and 
the concepts are well recog:.zed, however, there is fre- 
quent disagreement as to which attributes should be used 
to bound the Systems im space. For example, both the limut 
of tidal influence and the limit of ocean-derived salinity 
have been proposed for bounding the upstream end of the 


Estuarme System (Caspers 1967). As Bormann and Likems 
(1989) pounted out buundanes of eooss stems are defined 


to meet practical needs. 


Marine Sy stem 

Definition. The Marine Systera (Fig. 2) comssts of the 
open ocean overlying the comtonental shelf and its asso 
cated ygh-energy coasthne. Marwne hatutats are exposed 
to the waves and currents of the apen coean and the water 
regimes are determined prumarily by the et) and flow of 
oceame tides. Salimties exceed 30)~. with lathe or no 
dilution except outsde the mouths of estuanes. Shallow 
coastal indentations or bays without appreciable fresh- 
water inflow, and coasts with exposed rocky islands that 
provide the mainland with little or no shelter from wind 
and waves, are also comudered part of the Marine System 
because they generally support typecal marine bwota. 

edge of the continental shelf shoreward to one of three 
lomes: (1) the landward lirnt of tedal inundation (extreme 
hugh water of spring tides), mnchuding the splash zome from 
breaking waves; (2) the seaward limit of wetland emer- 
gents, trees, or shrubs; or (3) the seaward limit of the 
Estuarine System, where this limit is determined by fac- 
beyond the seaward hmit of the Marine System are out 
side the scope of this classification system. 


factors: (1) degree of exposure of the site to waves; (2) 
texture and ical nature of the substrate; (3) 
amplitude of the tides; and (4) latitude, which governs 
water temperature, the intensity and duration of solar 
radiation, and the presence or absence of ice. 
Subsysterns. 
Subtidal —The substrate is contonucusly submerged. 
Intertedal —The substrate is exposed and flooded by 
tides, includes the associated splash zone. 
Classes. Rock Bottom, Unconsoliated Bottom, Aquatic 
Bed, Reef, Rocky Shore, and Unconsolidated Shore. 


Es.uarine System 

Definition. The Estuarine System (Fig. 3) consists of 
are usually sermenciosed by lard but have open, partly 
obstructed, of sporadic access to the open ocean, and in 
which ocean water is at least occassionally diluted by fresh 
water runeff from the land. The salinity may be periodical. 
ly increased above thar of che open ocean by evaporat.on. 
Along some low-energy coastlines there is appreciable dibu- 
tion of sea water. Offstore areas with typical estuarine 
plants and animals, such as red mangroves (Rhizophora 
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Table 1. Distribution of Subclasses within the classification hierarchy 
System and Subsystem" 


Marine Estuarme Rrverime Lacustrime Palustrime 
ST IT ST IT TI LY iP IN LM LT - 
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Broad leaved Evergreen X X 
Needle leaved Evergreen X X 
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Taile 1. Continued. 


Syctem and Subsystem 


Marine Estuarine Rivet ine Lacustrine Palustrine 
Class Subclass ST IT ST IT T! LP UP IN LM LT ~ 
Forested Wetland 
Broad-leaved Deciduous x X 
Needle-leaved Deciduous xX X 
Broad-leaved Evergreen xX xX 
Needle-leaved Evergreen x x 
Dead x X 
“ST =Subtidal, IT =<Intertidal, Tl=Tidal, LP =Lower Perennial, UP =Upper Perennial, [IN =Intermittent. LM = Limnetic. 
LT = Littoral. 


mangle) and eastern oysters (Crassostrea virginica), are 
also included in the Estuarine System.* 


Limiis. The Estuarine System extends (1) upstream and 
landward to where ocean-derived salts measure less than 
0.5'/~ during the period of average annual low flow; (2) 
to an imaginary line closing the mouth of a river, bay, or 
sound; and (3) to the seaward limit of wetland emergents, 
shrubs, or trees where they are not included in (2). The 
Estuarine System also includes offshore areas of contin- 
uously diluted sea water. 

Description. The Estuarine System includes both es- 
Luaries and lagoons. It is more strongly influenced by its 
association with land than is the Marine System. In terms 
of wave action, estuaries are generally considered to be 
low-energy systems (Chapman 1977:2). 

Estuarine water regimes and water chemistry are 
affected by one or more of the following forces: oceanic 
tides, precipitation, freshwater runoff from land areas, 
evaporation, and wind. Estuarine salinities range from 
Lyperhaline to oligohaline (Table 2). The salinity may be 
variable, as in hyperhaline lagoons (e.g.. Laguna Madre. 
Texas) and most brackish estuarnes (e... Chesapeake Bay, 
Virginia-Marylatd), or it may be relatively stable, as in 
sheltered euhaline embayments (e.g., Chincoteague Bay, 
Maryland) or brackish embayments with partly obstructed 
access or small tidal range (e.g.. Pamlico Sound, North 
Carolina). (For an extended discussion of estuaries and 
lagoons see Lauff 1967.) 


Subsystems. 
Subtidal.—The substrate is continuously submerged. 
Intertidal.—The substrate is exposed and flooded by 
tides; includes the associated splash zone. 


The Coastal Zone Management Act of 1972 defines an estuary 
as “that part of a river or stream or other body of water having 
waimpaired connection with the open sea, where the sea-water 
is measurably diluted with freshwater derived from land 
drainage ~ The Act further states that “the term includes estuary- 
type areas of the Great Lakes.” However, in the present system 
we do not consider areas of the Great Lakes as Estuarine 





Classes. Rock Bottom, Unconsolidated Bottom, Aquatic 
Bed, Reef, Streambed, Rocky Shore, Unconsolidated 
Shore, Emergent Wetland, Scrub-Shrub Wetland, and 
Forested Wetland. 


Riverine System 

Definition. The Riverine System (Fig. 4) includes all 
wetlands and deepwater habitats contained within a chan- 
nel, with two exceptions: (1) wetlands dominated by trees, 
shrubs, persistent emergents, emergent mosses. or 
lichens, and (2) habitats with water containing ocean- 
derived salts in excess of 0.5'/~. A channel is “an open 
conduit either naturally or artificially created which 
periodically or continuously contains moving water, or 
which forms a connecting link between two bodies of 
standing water” (Langbein and Iseri 1960-5). 

Limits. The Riverine System is bounded on the land- 
ward side by upland, by the channel bank (including 
natural and man-made levees), or by wetland dominated 
by trees, shrubs, persistent emergents, emergent mosses. 
or lichens. In braided streams, the system is bounded by 
the banks forming the outer limits of the depression within 
which the braiding occurs. 

The Riverine System terminates at the downstream end 
where the concentration of ocean-derived salts in the 
water exceeds 0.5'/» during the peried of annual average 
low flow, or where the chanrel enters a lake. It terminates 
at the upstream end where tributary streams originate, 
or where the channel leaves a lake. Springs discharging 
into a channel are considered part of the Riverine System. 


Description. Water is usually, but not always, flowing 
in the Riverine System. Upland islands or Palustrine wet- 
land . may occur in the channel, but they are not included 
in the Riverine System. Palustrine Moss-Lichen Wet- 
lands, Emergent Wetlands, Scrub-Shrub Wetlands, and 
Forested Wetlands may occur adjacent to the Riverine 
System, often on a floodplain. Many biologists have sug- 
gested that all the wetlands occurring on the river flood- 
plain should be a part of the Riverine System because they 
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Fig. 2. [)stinguishing features and examples of habitats in the Marine System. EHWS ~< extreme high water of spring tides: 


ELWS « extreme low water of spring tides. 


consider their presence to be the result of river flooding. 
However, we concur with Reid and Wood (1976:72,84) who 
stated, “The floodplain is a flat expanse of land border- 
ing an old river. . .. Often the floodplain may take the form 
of a very level plain occupied by the present stream chan- 
nel, and it may never, or only occasionally, be flooded. . .. 
It is this subsurface water [the ground water] that con- 
trols to a great extent the level of iake surfaces, the flow 
of streams, and the extent of swamps and marshes.” 


Subsystems. The Riverine System is divided into four 
Subsystems: the Tidai, the Lower Perennial, the Upper 
Perennial, and the Intermittent. Each is defined in terms 
of water permanence, gradient, water velocity, substrate, 
and the extent of floodplain development. The Subsystems 
have characteristic flora and fauna (see Illies and Botosa- 
neau 1963; Hynes 1970; Reid and Wood 1976). All four 
Subsystems are not necessarily present in all rivers, and 
the order of occurrence may be other than that given 
below. 

Tidal.—The gradient is low and water velocity fluctuates 
under tidal influence. The streambed is mainly mud with 
occasional patches of sand. Oxegen deficits may sometimes 
occur and the fauna is similar to that in the Lower Peren- 
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mal Subsystem. The floodplain is typically well developed. 

Lower Perennial.—The gradient is low and water veloc- 
ity is slow. There is no tidal influence, and some water 
flows throughout the year. The substrate consists mainly 
of sand and mud. Oxygen deficits may sometimes occur, 
the fauna is composed mostly of species that reach their 
maximum abundance in still water, and true planktonic 
organisms are common. The gradient is lower than that 
of the Upper Perennial Subsystem and the floodplain is 
well developed. 

Upper Perennial... -The gradient is high and velocity of 
the water fast. There is no tidal influence and some water 
flows throughout the year. The substrate consists of rock, 
cobbles, or gravel with occasional patches of sand. The 
natural dissolved oxygen concentration is normally near 
saturation. The fauna is characteristic of running water, 
and there are few or no plan'.tonic forms. The gradient 
is high compared with that of the Lower Perennial Sub- 
systm, and there is very little floodplain development. 

Intermittent.—In this Subsystem, the channel contains 
flowing water for only part of the year. When the water 
is not flowing, it may remain in isolated pools or surface 
water may be absent. 
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Fig. 3. Distinguishing features and examples of habitats in the Escuarine System. EHWS « extreme high water of spring tides; 
ELWS « extreme low water of spring tides. 


Classes. Rock Bottom, Unconsolidated Bottom, Aquatic emergents, emergent mosses, or lichens. Lacustrine 
Bed, Streambed, Rocky Shore, Unconsolidated Shore, and Systems formed by damming a river channel are bounded 


Emergent Wetland (nonpersistent). by a contour approximating the normal spillway elevation 
or normal pool elevation, except where Palustrine wet- 
Lacustrine Sys*’~ lands extend lakeward of that boundary. Where a river 


Definition. The iwustrine System (Fig. 5) includes wet- enters a lake, the extension of the Lacustrine shoreline 


lands and deepwater habitats with all of the following fTms the Riverine-Lacustrine boundary. 
characteristics: (1) situated in a topographic depression Description. The Lacustrine System includes perma- 
or a dammed river channel; (2) lacking trees, shrubs, per- _ nently flooded lakes and reservoirs (e.g., Lake Superior), 
sistent emergents, emergent mosses or lichens with intermittent lakes (e.g., playa lakes), and tidal lakes with 
greater than 30% areal coverage; and (3) total area ex- ocean-derived salinities below 0.5"/« (e.g., Grand Lake, 
ceeds 8 ha (20 acres). Similar wetland and deepwater Louisiana). Typically, there are extensive areas of deep 
habitats totaling less than & ha are also included in the water and there is considerable wave action. Islands of 
Lacustrine System if an active wave-formed or bedrock Palustrine wetland may lie within the boundaries of the 
shoreline feature makes up all or part of the boundary, Lacustrine System. 

or if the water depth in the deepest part of the basin ex- Subsystems. 


ceeds 2 m (6.6 feet )at low water. Lacustrine waters may Limnetic.—All deepwater habitats within the Lacus- 
be tidal or nontidal, but ocean-derived salinity is always, ,:., System: many small Lacustrine Systems have no 
less than 0.5°/~. Limnetic Subsystem. 

Limits. The Lacustrine System is bounded by upland Littoral.—All wetland habitats in the Lacustrine 


or by wetland dominated by trees, shrub:, persistent System. Extends from the shoreward boundary of the 
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Tatle 2. Selinity Modifiers used im this classificction system. 


(Coastal Moaifiers” Inland Modifiers 


Hyperhaline Hypersaline 
Euhaline Eusalite 
Mixnohaline (Brackish) Mixosaline 
Poly haline Polysaline 
Mes haline Mes saline 
«Phage haline Olyrosaline 
Fresh Fresh 


Saluwty (parts per thousand) 


Approximate 
specific conductance 
igMhos at 25°C) 


> >on 
200-40 $5 0000-600 om) 
0530 siege 
15.030 SO 45 
5-1 Sr 0 
055 Si SO 
<5 <a) 


‘Coastal Modifiers are used ir the Marine ana Estuarine Systems 
‘Inland Modifiers are used im the Riverine. Lacustrine, and Palustrine Systems 
The term Brackish should not be used for inland wetlands or deepwater habitats 


system to a depth of 2 m (6.6 feet) below low water or 
to the maximum extent of nonpersistent emergents, if 
these grow at depths greater than 2 m. 

Classes. Rock Bottom, Unconsolidated Bottom, Aquatic 
Bed, Rocky Shore, Unconsolidated Shore, and Emergent 
Wetland (nonpersistent). 


Palustrine System 


Definition. The Palustrine System (Fig. 6) includes all 
nontidal wetlands dominated by trees, shrubs, persistent 
emergents, emergent mosses or lichens, and all such wet- 
lands that occur in tidal areas where salinity due to ocean- 
derived salts is below 0.5°/~. It also includes wetlands 
lacking such vegetation, but with all of the following four 
characteristics: (1) area less than 8 ha (20 acres); (2) ac- 
tive wave-formed or bedrock shoreline features lacking: 
(3) water depth in the deepest part of basin less than 2 m 
at low water; and (4) salinity due to ocean-derived salts 
less than 0.5"). 


Limits. The Palustrine System is bounded by upland or 
by any of the other four Systems. 


Description. The Palustrine System was developed to 
group the vegetated wetlands traditionally called by such 
names as narsh, swamp, bog, fen, and prairie, which are 
found throughout the United States. It also includes the 
small, shallow, permanent or intermittent water bodies 
often called ponds. Palustrine wetlands may be situated 
shoreward of lakes, river channels, or estuaries; on river 
floodplains; in isolated catchments; or on slopes. They may 
also occur as islands in lakes or rivers. The erosive forces 
of wind and water are of minor importance except dur- 
ing severe floods. 

The emergent vegetation adjacent to rivers and lakes 
is often referred to as “the shore zone” or the “zone of 
emergent vegetation” (Reid ard Wood 1976), and is gen 
erally considered separately from the river or lake. As an 
example, Hynes (1970:85) wrote in reference to riverine 
habitats, “We will not here consider the long list of emer- 
gent plants which may occur along the banks out of the 
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current, as they do not belong, strictly speakiag. to the 
running water habitat.” There are often great similarities 
between wetlands lying adjacent to lakes or rivers and 
isolated wetlands of the same class in basins without open 
water. 

Subsystems. None. 


Classes. Rock Bottom, Unconsolidated Bottom, Aquatic 
Bed, Unconsolidated Shore, Moss-Lichen Wetland, Emer- 
gent Wetland, Scrub-Shrub Wetland, and Forested 
Wetland 


Classes, Subclasses, and Dominance Types 


The CLASs is the highest taxcnomic unit below the Sub- 
system level. It describes the general appearance of the 
habitat in terms of either the dominant life form of the 
vegetation or the physiography and composition of the 
substrate—features that can be recognized without the aid 
of detailed environments! measurements. Vegetation is 
used at two different levels in the classification. The life 
forms—trees, shrubs, emergents, emergent mosses, and 
lichens—are used to define Classes because they are 
relatively easy to distinguish, do not change distribution 
rapidly, and have traditionally been used as criteria for 
classification of wetlands.* Other forms of vegetation, such 
as submerged or floating-leaved rooted vascular plants, 
free-floating vascular plants, submergent mosses, and 
algae, though frequently more difficult to detect, are used 


“Our initial attempts to use familiar terms such as marsh, swamp, 
bog, and meadow at the Class level were unsuccessful primarily 
because of wide discrepancies in the use of these terms in various 
regions of the United States. In an effort to resolve that difficulty, 
we based the Classes on the fundamental components (life form, 
water regime, substrate type, water chemistry) that give rise to 
such terms. We believe that this approach will greatly reduce the 
misunderstandings and confusion that result from the use of the 
familiar terms 




















to define the Class Aquatic Bed. Pioneer species that brief- 
ly invade wetlands when conditions are favorable are 
treated at the Subclass level because they are transient 
and often not true wetland species 

Use of life forms at the Class level has two major advan 
tayves: (1) extensive mological knowledge is not required 
to distinguish between various life forms, and (2) it has 
been established that various life forms are easily recog- 
nizable on a great variety of remote sensing products (e... 
Radforth 1962: Anderson et al. 1976). If vegetation (ex 
vers 30% or more of the substrate, 
we distinguish Classes on the basis of the life form of the 
plants that constitute the uppermost laycr of vegetation 
and that possess an areal coverage 30% or greater. For 


cept PHONEET Species} ¢ 


example, an area with 50% areal coverage of trees over 
a shrub layer with a 60% areal coverage would be classified 
as Forested Wetland; an area with 20" areal coverage 
of trees over the same (60%) shrub layer would be 
classified as Scrub-Shrub Wetland. When trees or shrubs 
alone cover less than 30% of an area but in combination 
cover 30° or more, the wetland is assigned to the Class 
Scrub-Shrub. When trees and shrubs cover less than 30° 

of the area but the total cover of vegetation fexcept 
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Fig. 4. Distinguishing features and examples of habitats in the Riverine Systen 


phoneer species) is 30% or greater, the wetland is assyrned 
to the appropriate Class for the predominant life form 
below the shrub layer. Finer differences in life forms are 
recognized at the SUBCLASS level. For example, Forested 
Wetland is divided into the Subclasses Broad-leaved Decid 
uous, Needle-leaved Deciduous, Broad-leaved Evergreen. 
Needle-leaved Evergreen, and Dead. Subclasses are 
named on the basis of the predominant life form 

If vegetation covers less than 30% of the substrate, the 
physiogrephy and composition of the substrate are the 
principal characteristics used to distinguish Classes. The 
nature of the substrate reflects regional and local varia- 
tions in geology and the influence of wind, waves, and cur 
rents on erosion and deposition of substrate materials 
Bottoms, Shores, and Streambeds are separated on the 
basis of duration of inundation. In the Riverine, Lacus 
trine, and Palustrine Systems, Bottoms are submerged 
all or most of the time, whereas Streambeds and Shores 
are exposed all or most of the time. In the Marine and 
Estuarine Systems, Bottoms are Subtidal, whereas 
Streambeds and Shores are Intertidal. Bottoms, Shores, 
and Streambeds are further divided at the Class level on 
the basis of the important characteristic of rock versus 
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Fig. 5. Distinguishing features and examples of habitats in the Lacustrine System 


unconsolidated substrate. Subclasses are based on finer 
distinctions in substrate material unless, as with 
Streambeds and Shores, the substrate is covered by, or 
shaded by, an areal coverage of poneering vascular plants 
(often nonhydrophytes) of 30% or more; the Subclass is 
then simply “vegetated.” Further detail as to the type of 
vegetation must be obtained at the level of Dominance 
Type. Keefs are a unique class in which the substrate itself 
is composed primarily of living and dead animals 
Subclasses of Reefs are designated on the hasis of the type 
of organism that formed the reef 

The DOMINANCE TYPE is the taxonomic category sub 
ordinate to Subclass. Dominance Types are determined 
on the basis of dominant plant species (e.g., Jeghum et al 
1974), dominant sedentary or sessile animal species (e.g. 
1 aersen 1957), or dominant plant and animal species (eg... 
Stephenson and Stephenson 1972). A dominant plant 
species has traditionally meant one that has control over 
the community (Weaver and Clements 1938:91), and this 
plant is also usual'y the predominant species (Cain and 
Castro 1959-29). When the Subclass is hased on life form, 
we name the Dominance Type for the dominant species 
or combination of species (codominants) in the same laver 
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of vegetation used to determine the Subclass.* For exam 
ple, a Needle-leaved Evergreen Forested Wetland with 
70% areal cover of black spruce (Picea mariana) and 30% 
areal cover of tamarack (Lariz laricina) would be desig- 
nated as a Picea mariana Dominance Type. When the 
relative abundance of codominant species is nearly equal, 
the Dominance Type consists of a combination of species 
names. For example, an Emergent Wetland with about 
equal areal cover of common cattail (Typha latifolra) and 
hardstem bulrush (Scirpus acutus) would be designated 
a Typha latifolia-Scirpus acutus Dominance Type. 
When the Subclass is based on substrate material, the 
Dominance Type is named for the predominant plant or 


Percent areal cover is seldom measured im the application of this 
eyetem, but the term must be defined in terms of area. We sug 
gest 2m for herbaceous and moss layers, 16 m for shrub 
lavers, and 10 mr for tree layers (Mueller-Dombeis and Ellen 
berg 1974-74). When percent areal cover is the key for establishing 
heundanes between units of the classification, . may occasion 
ally he necessary to measure cover on plots, on order to mamta 
wmiformity of ocular estemates made in the field of interpretations 
made from aenal photographs 
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Fig. 6. Distirgruishong features and examples of habetats im the Palustrine Systen 


sedentary or sessile macroinvertebrate species, without 
regard for life form. In the Marine and Estuarine Systems, 
sponges, alcyonanans, mollusks, crustaceans, worms, asci 
dians, and echinoderms may all be part of the community 
represented by the Macoma balthica Dominance Type 
Sometimes it is necessary to designate two or more co 
dominant species as a Dominance Type. Thorsen (1957) 
recommended guidelines and suggested definitions for 
establishing community types and dominants on level 
bottoms 


Rock Bottom 


Definition. The Class Rock Bottom includes all wetlands 
and deepwater habitats with substrates having an areal 
cover of stones, boulders, or bedrock 75 or greater and 
vegetative cover of less than 30%. Water regimes are 
restricted to subtidal, p -manently flooded, intermittently 


exposed, and semipermanently flooded 


Description. The reck substrate of the rocky benthic or 
hettom zone ts one of the most important factors in deter 
muming the abundance, vanety, and distribution of orgar 
mms. The stalulity of the bottom allows a nich assemblage 


of plants and animals to develop. Rock Bottoms are usually 
hygh-energy habitats with well-aerated waters. Tempera 
ture, salinity, current, and light penetration are also im 
portant factors in determining the composition of the ben 
thic community. Animals that live on the rocky surface 
are generally firmly attached by hooking or sucking 
devices, although they may occasionally move about over 
the substrate. Some may be permanently attached by 
cement. A few animals hide in rocky crevices and under 
rocks, some move rapidly enough to avoid being swept 
away, and others burrow into the finer substrates between 
boulders. Plants are also firmly attached (e.g.. by hold 
fasts), and in the Riverine System both plants and animals 
are commonly streamlined or flattened in response to hygh 
water velocities 


Subclasses and Dominance Types 
Bedrock. —Bottoms in which bedrock covers 75° 
more of the surface 
Rubbhle.—Bottons with less than 75% areal cover of 
bedrock, but stones and boulders alone, or in combination 
with bedrock, cover 75% or more of the surface 
Examples of Dominance Types for these two Subclasses 
in the Marine and Estuarine Systems are the encrusting 


or 
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Sponge ~ H ippospongea, the tunicate (ne midecarpa, the 
sea urchin Sromggloce “tras, Uhe sea star Pisaste r, the 
sea whip Maricea, and the American lobster Homarus 
american as. Examples of Lacustrine, Palustrine, and 
Riverine Dominance Types are the freshwater sponges 
Spongila and Heteromegenia, the pond snail Lymnsea, 
the mayfly Ephemerelia, various midges of the Chirono- 
miise, the caddisfly Hydropeyche. the leech HelAdella, 
the riffle beetle Psephenus, the chironomid midge Eukvet- 
I relia, the crayfish Procambarus. amd the black fly 
Semalioam. 

Dominance Types for Keck Bottoms in the Marine and 
Estuarine Systems were taken primarily from Smith 
(1964) and Ricketts and Calvin (1968), and these for Rock 
Bottoms in the Lacustrine, Riverine, and Palustrine 
Systems from Krecker and Lancaster (193%), Stebr and 
Branson (1938), Ward and Whipple (1959), Clarke (1973). 
Hart and Fuller (1974), Ward (1975), Slack et al. (1977). 
and Pennak (197s). 


Uneonsolidated Bottom 


Definition. The Class Unconsolidated Bottom includes 
all wetland and deepwater habitats with at least 25% cover 
of particles smaller than stones, and a vegetative cover 
less than 30%. Water reyimes are restricted to subtidal, 
permanently flooded. intermittently exposed, and semi- 
permanently flooded. 


Description. UU neonsolidated Bottoms are characterized 
by the lack of large stable surfaces for plant and animal 
attachment. They are usually found in areas with lower 
energy than Rock Bottoms, and may be very unstable. Ex 
posure to Wave and current action, temperature, salinity, 
and light penetration determines the composition and 
distribution of organisms. 

Most macroalgae attach to the substrate by means of 
basal hold-fast cells or dises; in sand and mud, however, 
algae penetrate the substrate and higher plants can suc 
cessfully root if wave action and currents are not too 
strong. Most animals in unconsolidated sediments live 
within the substrate, eg., Macomea and the amphipod 
Melita. Some, such as the polychaete worm Chactopteras, 
maintain permanent burrows, and others may live on the 
surface, especially in coarse-grained sediments 

In the Marine and Estuarine Systems, Unconsolidated 
Bottom communities are relatively stable. They vary from 
the Arctic to the tropics, depending largely on temper. 
ature, and from the open ocean to the upper end of the 
estuary, depending on salinity. Thorsen (1957) summarized 
and deseribed characteristic types of level-bottom com- 
munities in detail 

In the Riverine System, the substrate type is largely 
determined by current velocity, and plants and animals 
exhibit a high degree of morphologic and behavioral adapr 
tation to flowing water. Certain species are confined to 
specific substrates and some are at least more abundant 
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i one type of substrate than in others. According to Hynes 
41970-2008), “The larger the stones, and hence the more 
complex the substratum, the more diverse is the inverte- 
brate fauna.” In the Lacustrine and Palustrine Systems, 
there is usually a kagh correlation, within a given water 
body, between the nature of the substrate and the number 
of species and individuals. For example, in the profundal 
bottom of eutrophic lakes where light is absent, oxygen 
content ts low, and carbon dioxide concentration is high. 
the sediments are oove-like organic materials and species 
diversity ts low. Each substrate type typically supports 
a relatively distinct community of organisms (Reid and 
Wood 1976-262). 
Subclasses and Dominance Types. 

CobhleAjraced.—The unconsolidated particles smaller 
than stones are preduminantly cobble and gravel, although 
finer sediments may be intermixed. Examples of Domi 
nance Types for the Marine and Estuarine Systems are 
the mussels Modiolus and Myt)/ax, the brittle <tar Am 
peipheles, the soft-shell clam Mya, and the Venus clam 
Sasidomas. Examples for the Lacustrine, Palustrine, and 
Riverine Systems are the midge Dvamesa, stonefly midge 
Ne moara-Eukwtte reila (Slack et al. 1977). chironomid 
midge-caddisfly snail Chi ronemas-Hyd ropeyche-Physa 
(Krecker and Lancaster 1933), the pond snail Lym nae, 
the mayfly Bactis, the freshwater sponge Ewnaprus, the 
olyechaete worm Lambricalus, the scud Gammarus. and 
the freshwater mollusks Anodonta, Elliptio, am. 
L rom pose lon. 

Sand.—The unconsolidated particles smaller than 
stenes are predominantly sand, although finer or coarser 
sediments may be intermixed. Examples of Dominance 
Types in the Marine and Estuarine Systems are the wedge 
shell Donas, the scallop Pecten, the tellin shell Tellina, the 
heart urchin Koh nocardiam, the harworm A renicela, the 
sand dollar Dendraster, and the sea pansy Renilla. Ex 
amples for the Lacustrine, Palustrine, and Riverine 
Systems are the snail Physa, the scud Gammarus, the 
vlgechaete worm Limnuadrilas, the mayfly Ephemerella, 
the freshwater mollusks EV/iptie and Anodonta, and the 
fingernail clam Sphaeriam 

Mad.—The unconsolidated particles smaller than 
stones are predominantly silt and clay, although coarser 
sediments or organic material may be intermixed. Organ- 
isms living in mud must be able to adapt to low oxygen 
concentrations. Examples of Dominance Types for the 
Marine and Estuarine Systems include the terebellid worm 
Amphitrite, the boring clam Platyodon, the deep-sea 
scallop Placopecten, the quahog Mercenaria, the macoma 
Macoma, the echiurid worm Urechis, the mud snail 
Nassarias, and the sea cucumber Thyone, Examples of 
Dominance Types for the Lacustrine, Palustrine, and 
Riverine Systems are the sewage worm Tuhiter, fresh 
water mollusks Anodonta, Anodontordes, and Elliptin, the 
fingernail clams Pieidiam and Sphacrium, and the midge 


hironmomus 

















Organi.—The unconsolidated material smaller than 
stones is predominantly orgamic. The number of species 
is hmeited and faunal peuxductivity is very low (Welch 1952). 
Examples of Dominance Types for Estuarine and Marine 
Systems are the seft-shell clam Myc. the faise angel ving 
Petricola pholadijormes, the clam worm Nereis, and the 
mud snail Nesserius. Examples for the Lacustrine, Palus- 
trine, and Riverine Systems are the sewage worm Twhijez, 
the snail Physa, the harpacticoid copepod Canthocampt us, 
and the oligochaete worm Limnodrilas. 

Dominance Types for Unconsolidatea Bottoms in the 
Marine and Estuarine Systems were taken predominant. 
ly from Miner (1950), Smith (1964), Abbott (1968), and 
Ricketts and Calvin (1968). Dominance Types for Uncon- 
solidated Bottoms in the Lacustrine, Riverine, and Palus- 
trine Systems were taken predominantly from Krecker 
and Lancaster (1933), Stehr and Branson (1938), Johnsen 
(1970), Brinkhurst and Jamieson (1972), Clarke (1973), 
Hart and Fuller (1974), Ward (1975), and Pennak (1978). 


Aquatic Bed 


Definition. The Class Aquatic Bed includes wetlands 
and deepwater habitats dominated by plants that grow 
principally on or below the surface of the water for most 
of the growing season in most years. Water regimes in- 
clude subtidal, irregularly exposed, regularly flooded, 
permanently flooded, intermittently exposed, semiperm- 
anently flooded, and seasonally flooded. 


Tescription. Aquatic Beds represent a diverse group of 
plan? eemmunities that requires surface water for opti- 
meme growth and reproduction. They are best developed 
wm reitively permanent water or under conditions of re- 
peated floodity The plants are either attached to the 
substrate or tioat freely in the water above the bottom 
or on the surface. 


Subclasses and Dominance Types. 

Algal.— Algal Beds are widespread and diverse in the 
Marine and Estuarine Systems, where they occupy sub- 
strates characterized by a wide range of sediment depths 
and textures. They occur in both the Subtidal and Inter- 
udal Subsystems and may grow to depths of 30 m (98 feet). 
Coastal Algal Beds are most luxuriant along the rocky 
shores of the Northeast and West. Kelp (Macrocystis) beds 
are especially well developed on the rocky substrates of 
the Pacific Coast. Dominance Types such as the rockweeds 
Fucus and Ascophyllum and the kelp Laminaria are com- 
mon along both coasts. In tropical regions, green algae, 
including forms containing calcareous particles, are more 
characteristic; Halimeda and Penicillus are common ex- 
amples. The red alga Lawrencia, and the green algae 
Caulerpa, Enteromorpha, and Ulra are also commor 
Estuarine and Marine dominance types; Enteromorp/ a 
and U/ra are tolerant of fresh water and flourish near che 
upper end of some estuaries. The stonewort Chara |. also 
found in estuaries. 


Inland. the ttoneworts Chare Nitella, and Tol gpelle are 
examples of algae that look much like vascular plants and 
may grow in sumilar situations. However, meadows of 
Chara may be found im Lacustrine water as deep as 40 m 
(131 feet) (Zhadin and Gerd 1963), where hydrostatic 
pressure limits the survival of vascular submergents 
(phanaerogams) (Welch 1952). Other algae bearing less 
resemblance to vascular pianis are also common. Mats of 
filamentous algae may cover the bottom in dense blankets. 
may rise to the surface under certain conditions, or may 
become stranded on Unconsolidated or Rocky Shores. 

Aquatic Moxs.--Aquatic mosses are far less abundant 
than algue or vascular plants. They occur primarily in the 
Riverine System and in permanently flooded and inter- 
muttently exposed parts of some Lacustrine systems. The 
most important Dominance Types include genera such as 
Fisedens, Drepanecladus, and Fontinalix. Fontinalis may 
grow to depths as great as 120 m (394 feet) (Hutchinson 
1975). For simplicity, aquatic liverworts of the genus Mer- 
supella are included in this Subclass. 

Rooted Vascular.—Rooted Vascular Beds include a 
large array of vascular species in the Marine and Estu- 
arine Systems. They have been referred to by ethers as 
temperate grass flats (Phillips 1974); tropical marine 
meadows (Odum 1974); and eelgrass beds, turVegrass 
beds, and seagrass beds (Akins and Jefferson 1973; 
Eleuterius 1973; Phillips 1974). The greatest number of 
species occur in shallow, clear tropical, or subtropical 
waters of moderate current strength in the Caribbean and 
along the Florida and Gulf Coasts. Principal Dominance 
Types in these areas include turtle grass (Thalassia testu- 
dinum), shoalgrass (Halodule wrighti), manatee grass 
iCymodocea filijormis), widgeon grass (Ruppia maritima), 
sea grasses (Halophila spp.), and wild celery (Vallisneria 
americana). 

Five major vascular species dominate along the tem- 
perate coasts of North America: shoalgrass, surf grasses 
(Phyllospadis scouleri, P. torreyi), widgeon grass, and eel- 
grass (Zostera marina). Eelgrass beds have the most ex- 
tensive distribution, but they are limited primarily to the 
more sheltered estuarine environment. In the lower salin- 
ity zones of estuaries, stands of widgeon grass, pondweed 
(Potamogeton), and wild celery often occur, along with 
naiads (Nayas) and water milfoil (Myriophyllam). 

In the Riverine, Lacustrine, and Palustrine Systems, 
rooted vascular aquatic plants occur at all depths within 
tl e photic zone. They often occur in sheltered areas where 
vere is litthe water movement (Wetzel 1975); however, 
chey also occur in the flowing water of the Riverine 
System, where they may be streamlined or flattened in 
response to high water velocities. Typical inland genera 
include pondweeds, horned pondweed (Zannichellio 
palustris), ditch grasses (Ruppia), wild celery, and water- 
weed (A /odea). The riverweed (Podostemuam ceratoph yl. 
lum) is included in this class despite its lack of truly 
recognizable roots (Sculthorpe 1967). 


BEST COPY AVAILABLE 








Seme of the rooted vascular species are characterized 
by flaating leaves. Typical dominants include water lies 
(Nymphaea, Nuphari, floating-leaf pondweed (Ps tanmeogr- 
ton natans), and water stueld (Brassea schreheri). Plants 
such as yellow water lily (Nepher luteum) amd water 
smartweed (Polygonum amphiinam), which may stand 
erect above the water surface or substrate, may be con- 
sidered either emergents or rooted vascular aquatic plants, 
dep. nding on the life form adopted at a particular site. 

Floating Vascular.—Beds of floating vascular plants 
occur mainly in the Lacustrine, Palustrine, and Riverine 
Systems and in the fresher waters of the Estuarine Sys- 
tem. The plants float freely either in the water or on its 
surface. Dominant plants that float on the surface include 
the duckweeds (Lemna, Sprrodela), water lettuce (Pistia 
st ratvotes), water hyacinth (Evchhornia crass: pes), water 
nut (Trapa natens), water ferns (Sel rina spp.), and mos- 
quite ferns (Azolla). These plants are found primarily in 
protected portions of show-flowing rivers and m the 
Lacustrine and Palustrine Systems. They are easily moved 
about by wind or water currents and cover a large area 
of water in some parts of the country, particularly the 
Southeast. Dominance Types for beds floating below the 
surface include bladderworts (Utricularia), coontails 
(Ceratophyllum), and watermeals (Wolffia) (Sculthorpe 
1967; Hutchinson 1975). 


Reef 


Definition. The Class Reef includes nidge-like or mound. 
like structures formed by the colonization and growth of 
sedentary invertebrates. Water regimes are restricted to 
subtidal, irregularly exposed, regularly flooded, and 
irreguiarly flooded. 

Description. Reefs are characterized by their elevation 
above the surrounding substrate and their interference 
with normal wave flow; they are primarily subtidal, but 
parts of some reefs may be intertidal as well. Although 
corals, oysters, and tube worms are the most visible 
organisms and are mainly responsible for reef formation, 
other mollusks, foraminifera, coralline algae, and other 
forms of life also contribute substantially to reef growth. 
Frequently, reefs contain far more dead skeletal material 
and shell fragments than living matter. 


Subclasses and Dominance Types. 

Coral.—Coral Reefs are widely distributed in shallow 
waters of warm seas, in Hawaii, Puerto Rico, the Virgin 
Islands, and southern Florida. They were characterized 
by Odum (1971) as stable, well-adapted, highly diverse, 
and highly productive ecosystems with a great degree of 
internal symbiosis. Coral Reefs lie almost entirely within 
the Subtidal Subsystem of the Marine System, although 
the upper part of certain Reefs may be exposed. Examples 
of Dominance Types are the corals Porites, Acropora, and 
Montipora. The distribution of these types reflects prim- 
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arily thew elevation, wave exposure, the age of the Reef, 
afd is exposure to waves 

Moll ask. —This Subclass ooo.rs o both the Intertidal 
amd Subtidal Subs, stems of the Estuarme System. These 


Reefs are found on the Pacific, Atlantic, and Gulf Coasts 
and in Hawai and the Caribbean. Mollusk Reefs may 
becume extetrave, affording a substrate for sedentary and 
bering ongarasms and a shelter for many others. Reef 
mollusks are adapted to great variations in water level. 
salinity, and temperature, and these same factors control 
their distribution. Examples of Dominance Types for this 
Subclass are the oysters Ostree and Crassostrea (Smith 
194; Abbott 1968; Ricketts and Calvin 1968). 

Worm.—Worm Reefs are constructed by large col- 
omes of Sabellariid worms living in individual tubes con- 
structed from cemented sand grains. Although they do 
net support as diverse a biota as do Coral and Mollusk 
Reefs, they provide a distinct habitat which may cover 
large areas. Worm Reefs are generally confined to tropacal 
waters, and are most common along the coasts of Florida, 
Puerto Rico, and the Virgin Islands. They oecur in both 
the Intertidal and Subtidal Systems of the Marine and 
Estuarine Systems where the salinity approximates that 
of sea water. The reefworm Sebellaria ts an example of 
a Dominance Type for this Subclass (Ricketts and Calvin 
14s). 


Streambed 


Definition. The Class Streambed includes all wetland 
contained within the Intermittent Subsystem of the River. 
ine System and all channels of the Estuarine System or 
of the Tidal Subsystem of the Riverine System that are 
completely dewatered at low tide. Water regimes are 
restricted to irregularly exposed, regularly flooded, irreg- 
ularly flooded, seasonally flooded, temporarily flooded, and 
intermittently flooded. 


Description. Streambeds vary greatly in substrate and 
form depending on the gradient of the channel, the veloc- 
ity of the water, and the sediment load. The substrate 
material frequently changes abruptly between riffles and 
pools, and complex patterns of bars may form on the con- 
vex side of single channels or be included as islands within 
the bed of braided streams (Crickmay 1974). In mountain. 
ous areas the entire c..annel may be cut through bedrock. 
In most cases streambeds are not vegetated because of 
the scouring effect of moving water, but, like Uncon- 
solidated Shores, they may be colonized by “pioneering” 
annuals or perennials during periods of low flow or they 
may have perennial emergents and shrubs that are too 
scattered to qualify the area for classification as Emer. 
gent Wetland or Scrub-Shrub Wetland. 


Subclasses and Dominance Types. 
Bedrock. —This Subclass is characterized by a bedrock 
substrate covering 75% or more of the stream channel. 











It accurs mest commonly in the Kiverme System im high 
mountain areas of im giaciated areas where bedrock ts ex- 
posed. Examples of Dominance Types are the modlusk An- 
cylus, the chgochacte worm Limnedrilas, the snail Physa, 
the fingernail clam Puediam, and the mayfhes Cerne and 
kyhemerella. 

Ruttle.—This Subclass is characterized by stones, 
boulders, and bedrock that on combenation cover more than 
75% of the channel. Like Bedrock Streambeds, Rubble 
Streambeds are most commo in mountamnous areas and 
the dormnant ongamems are srmilar to these of Bedrock 
and are often forms capabde of attachment to racks “n flow- 
ing water. 

Cothle-Gravel.—1n this Subclass at least 25% of the 
substrate ts covered by unconsebdated particles smaller 
than stones; cobbles or gravel predominate. The Subclass 
cocurs in riffle areas of in the channels of braided streams. 
Exampbes of Domunance Types im the Intermittent Subxys 
tem of the Riverine System are the snail Physa, the oiigro- 
chaete worm Limnodrilus, the mayfly Caenis, the midge 
Chironemus, and the mosquito Anopheles. Examples of 
Dominance Types in the Dstuarine System or Tidal Sub>- 
system of the Riverine S) stem are the mussels Mi drel ax 
and Mytelas. 

Sand.—In this Sulx lass, sand-sized particles predom- 
Streambed often contams bars and beaches interspersed 
with Mud Streambed or it may be interspersed with 
Cobble-Gravel Streambed in areas of fast flow or heavy 
sediment load. Examples of Dominance Types in the 
Riverine System are the scud Gammarus, the snails Phys 
and Lymnaea, and the midge Chironomus, in the 
Estuarine System the ghost shrimp Cal/:anaxsa is a com- 
mon Dominance Type. 

Mud.—Iin this Subclass, the particles smaller than 
stones are chiefly silt or clay. Mud Streambeds are com- 
mon in and areas where intermittent flow is character- 
istic of streams of low gradient. Such species as tamarisk 
(Tamariz gallica) may occur, but are not dense enough 
to qualify the area for classification as Scrub-Shrub 
Wetland. Mud Streambeds are also common in the Estu- 
arine System and the Tidal Subsystem of the Riverine 
System. Examples of Dominance Types for Mud Stream- 
beds include the crayfish Procambarus, the pouch snail 
Aplera, the fly Tabanus, the snail Lymnaea, the finger- 
nail clam Sphaerium, and (in the Estuarine System) the 
mud snail Nassarius. 

Organic. —This Subclass is characterized by channels 
formed in peat or muck. Organic Streambeds are common 
in the small creeks draining Estuarine Emergent Wet- 
lands with organic soils. Examples of Dominance Types 
are the mussel Modiolus in the Estuarine System and the 
oligochaete worm Limnodrilus in the Riverine System. 

Vegetated.—These streambeds are exposed long 
enough toe be colonized by herbaceous annuals or seedling 
herbaceous perennials (pioneer plants). This vegetation, 


unlike that of Emergent Wethunds, is usually killed 4 
“sing water levels of sudden foodimg. A typecal Dorm. 
nance Type is Panecwm capellare. 

Dominance Types for Streambeds mm the Estuarine Sys- 
tem were taken promarily from Seth (1964), Abbett 
(1968), and Ricketts and Calvin (1968) and these for 
strearmiedds mm the Riverme System from Krecker and Lan- 
caster (1933), Stehr and Branson (1938), van der Schahe 
(1948), Kenk (1949), Carmmons et al. (196-4), Clarke (19723), 
and Ward (1975). 


Rocky Shore 


Defirution. The Class Recky Shore includes wetland en- 
vironments characterized by bedrock, stones, or boulders 
whech sing or m combanation have an areal cover of 75% 
of more and an areal coverage by vegetation of less than 
0%. Water regimes are restricted to irregularly exposed, 
regularly flooded, irregularly flooded, seasonally flooded. 
temporarily flooded, and imtermittently flooded. 

Description. In Marine and Estuarine Systems, Rocky 
Shores are generally high-energy habitats which be ex. 
posed as a result of continuous erosion by wind-driven 
waves or strong currents. The substrate i stable enough 
to permit the attachment and growth of sessile or seden- 
tary invertebrates and attached algae or hchens. Rocky 
Shores usually display a vertical zonation that is a func. 
thon of tidal range, wave action, and degree of exposure 
to the sun. In the Lacustrine and Riverine Systems, Rocky 
Shores support sparse plant and animal communities. 


Subclasses and Dominance Types. 

Bedrock. —These wetlands have bedrock covering 75% 
or more of the surface and less than 30% areal coverage 
of macrophytes. 

Rutble.—These wetlands have less than 75% areal 
cover of bedrock, but stones and boulders alone or in com- 
bination with bedrock cover 75% or more of the area. The 
areal coverage of macrophytes is less than 30%. 

Communities or zones of Marine and Estuarine Rocky 
Shores have been widely studied (Lewis 1964, Ricketts and 
Calvin 1968; Stephenson and Stephenson 1972). Each zone 
supports a nich assemblage of invertebrates and algae or 
lichens or both. Dominance Types of the Rocky Shores 
often can be characterized by one or two dominant genera 
from these zones. 

The uppermost zone (here termed the littorine-lichen 
zone) is dominated by periwinkles (Lifferina and Nerita) 
and lichens. This zone frequently takes on a dark, or even 
black eppearance, although abundant lichens may lend a 
colorful tone. These organisms are rarely submerged, but 
are kept moist by sea spray. Frequently this habitat is 
invaded from the landward side by semimarine genera 
such as the slater Ligne. 

The next lower zone (the balanoid zone) is commonly 
dominated by mollusks, green algae, and barnacles of the 
balanced group. The zone appears white. Dominance Types 
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such as the btarnacles Belanus, Chthamelus, and Tetre- 
cite may form an almost pure sheet. of these anumals may 
he interspersed with mollusks, tube worms, and algae such 
as Pelretia, Enteromorpha, and Ura. 

The transitaon between the bttomme-behen and balanced 
zones is frequently marked by the replacement of the 
pertotshies with Rnpots such os Aemese and Siptonorie. 

The limpet band approximates the upper limit of the 
regularly flooded intertidal zone. 

In the middle and lower imtertidal areas, which are 
flaxted and exposed by tides at least once daily, be a 
number of other communities which can be characterwed 
by dominant genera. Mytilus and gooseneck barnacies 
(Pollicipes) forta communities exposed to strong wave 
action. Aquatic Beds dominated by Fucus and Laminana 
hie slightly lower, just above these dominated by coralline 
algae (Lithothamnon). The Laminaria Dominance Type 
approximates the lower end of the Intertidal Subsystem, 
it is generally exposed at least once daily. The Lithotham- 
neon Dominance Type forms the transition to the Subtidal 
Subsystem and is exposed only irregularly. 

In the Palustrine, Riverine, and Lacustrine Systems 
various species of lichens such as Verrwcara spp. and Der- 
matocarpon flurvatile, as well as blue-green algae, fre- 
quently form characteristic zones on Rocky Shores. The 
distribution of these species depends on the duration of 
flooding or wetting by spray and is similar to the zona- 
tion of species in the Marine and Estuarine Systems (Hut- 
chinsen 1975). Though less abundant than lichens, aquatic 
liverworts such as Marsupella emarginata var. aquatica 
or mosses such as Fisedens julianus are found on the 
Rocky Shores of lakes and rivers. If aquatic liverworts or 
mosses cover 30% or more of the substrate, they should 
be placed in the Class Aquatic Bed. Other examples of 
Rocky Shore Dominance Types are the caddisfly Hydro- 
peyche and the fingernail clam Pisidiam. 


Unconsolidated Shore 

Definition. The Class Unconsolidated Shore includes all 
wetland habitats having three characteristics: (1) uncon- 
solidated substrates with less than 75% areal cover of 
stones, boulders, or bedrock; (2) less than 30% areal cover 
of vegetation other than pioneering plants; and (3) any 
of the following water regimes: irregularly exposed, 
temporarily flooded, intermittently flooded, saturated, or 
artificially flooded. Intermittent or intertidal channels of 
the Riverine System and intertidal channels of the Estu- 
arine System are classified as Streambed. 

Description. Unconsolidated Shores are characterized 
by substrates lacking vegetation except for pioneering 
growing conditions are favorable. Erosion and deposition 
by waves and currents produce a number of landforms 
such as beaches, bars, and flats, all of which are included 





im this Class. Uncomselidated Shores are found adjacent 
to Unconsolidated Bottoms mi all Systems; m the Palus- 
trine and Lacustrine Systems, the Class may occupy the 
entire basin. As in Unconsolidated Bottoms. the particle 
size of the substrate and the water regime are the mmpor- 
tant factors determining the types of plant and ammal 
communites present. Different substrates usually supqeet 
characteristic invertebrate fauna. Faunal distribution ts 
controlled by waves, currents, interstitial motsture. salim- 
ity, and grain size (Hedgpeth 1957; Ranwell 1972, Ried! 
amd McMahan 1974). 


Subclasses and Dormnance Types. 

CAhle 45 rave. —The unconsobdated particles smaller 
than stones are predominantly cobble and gravel. Shell 
fragments, sand, and silt often fill the spaces between the 
larger particles. Stones and boulders may be found scat- 
tered on some Cobble-Gravel Shores. In areas of strong 
wave and current action these shores take the form of 
beaches or bars, but occasionally they form extensive flats. 
Examples of Dominance Types in the Marine and Estu- 
arine Systems are: the acorn barnacle Balanus, the limpet 
Patella, the periwinkle Littorina, the rock shell Thavs, the 
mussels Mytilus and Mod:olus, and the Venus clam Sars 
»omus. In the Lacustrine, Palustrine, and Riverine Sys- 
tems examples of Dominance Types are the freshwater 
mollusk Elliptro, the snails L ymnaca and Physa, the toad 
bug Gelastocoris, the leech Erpodelia, and the springtail 
Agqrenva. 

Sand.—The unconsolidated particles smaller than 
stones are predominantly sand which may be either cal- 
careous or terrigenous in origin. They are prominent 
features of the Marine, Estuarine, Riverine, and Lacus- 
trine Systems where the substrate material is exposed to 
the sorting and washing action of waves. Examples of 
Dominance Types in che Marine and Estuarine Systems 
are the wedge shell Donaz, the soft-shell clam Mya, the 
quahog Mercenarva, the olive shell Oliva, the blood worm 
Euzonus, the beach hopper Orchestia, the pismo clam 
Tivela stultorum, the mole crab Emerita, and the lugworm 
Arenicola. Examples of Dominance Types in the Riverine, 
Lacustrine, and Palustrine Systems are the copepods 
Parastenocaris and Phyllognathopus, the olgochaete 
worm Pristina, the freshwater mollusks Anodonta and 
Elliptio, and the fingernail clams Pisidiam and 
Sphaeriam. 

Mud. —The unconsolidated particles smaller than 
stones are predominantly silt and clay. Anaerobic condi- 
tions often exist below the surface. Mud Shores have a 
higher organic content than Cobble-Gravel or Sand 
Shores. They are typically found in areas of minor wave 
action. They tend to have little slope and are frequently 
called flats. Mud Shores support diverse populations of 
tube-dwelling and bur*owing invertebrates that include 
worms, clams, and crustaceans (Gray 1974). They are vom- 








monly colomzed by algae and diatoms whch may form a 
(Tust or mat. 

irregularly fouded Mud Shores m the Estuanne System 
have been called salt flats. pans, or pamnes. They are 
typecally high im salinity and are usually surrounded by, 
or be on the landward side of, Emergent Wetland (Mar- 
tin et al. 1953, Type 15). In many arid areas, Pabustrine 
and Lacustrine Mud Shores are encrusted or saturated 
with salt. Martin et al. (1953) called these habitats inland 
saline flats (Type 9% they are also called alkali flts, salt 
flats, and salt pans Mud Shores may also result from 
removal of vegetation by man, animals, or fire, or from 
the discharge of thermal waters or pollutants. 

Examples of Dominance Types in the Marine and Estu- 
arime Systems include the fiddler crab U're, the ghost 
shrimp Callianaxsa, the mud snails Nesserius and 
* ome, the clam worm Nerevs, the sea anemone Cerian- 
tras, and the sea cucumber Thyorr. In the Lacustrine. 
Palustrine, and Riverine Systems, examples of Dominance 
Types are the faagernail clam Pieediam, the snails Aplera 
and Lymnave, the crayfish Procambarus, the harpacticoid 
copepods Canthocam ptus and Bryocamptus, the fingernail 
clam Sphaerium, the freshwater mollusk Elliptic, the 
shore bug Saldula, the isopod Asellus, the crayfish Cam- 
barus, and the mayfly Tortopus. 

Organic. —The unconsolidated material smaller than 
stones is i y organic soils of forierly vege- 
tated wetlands. In the Marine and Estuarine Systems, 
Organic Shores are often dominated by microinvertebrates 
such as foraminifera, and by Nessarius, Littorina, Uca, 
Modvolus, Mya, Nereis, and the false angel wing Petricola 
pholadiformis, In the Lacustrome Palustrine, and River- 


ine Systems, examples of Dorm i) ince Types are Cantho- 
camptus, Bryocamptus, Chironom a, and the backswim- 
mer Notonecta. 


Vegetated.—Some nontidal shores are exposed for a 
suffiment penod to he colonized by herbaceous annuals or 
vegetation, unlike that of Emergent Wetlands, is usually 
killed by rising water levels and may be gone before the 
beginaing of the next growing season. Many of the pioneer 
species are not hydrophytes but are weedy mesophytes 
that cannot tolerate wet soil or flooding. Examples of 
Dominance Types in the Palustrine, Riverine, and Lacus- 
trine Systems are cocklebur (YVanthium straumarium) and 
barnyard grass (Echinochloa crusgalli). 

Dominance Types for Unconsolidated Shores in the Mar- 
ine and Estuarine Systems were taken primarily from 
Smith (1964), Morris (1966), Abbott (1968), Ricketts and 
Calvin (1968), and Gosner (1971). Dominance Types for 
Unconsolidated Shores in the Lacustrine, Riverine, and 
Palustrine Systems were taken primarily from Stehr and 
Branson (1938), Kenk (1949), Ward and Whipple (1959), 
Cummins et al. (1964), Johnson (1970), Ingram (1971), 
Clarke (1973), and Hart and Puller (1974). 


ty 


Moss-Lichen Wetland 

Defimmtion. The Mess-Lichen Wetland Class mcludes 
ateas where momses of bchens cover substrates other than 
rock and where emergents shrubs. of trees make up bess 
than 36% of the areal cover. The only water regime is 
saturated. 


Description. Mosses and hchens are important comps 
nents of the fiera m mary wetlands, especially nm the north. 
hut these plants usually form a ground cover under a der: 
nant layer of trees, shrubs, or emergents. In seme in- 
stances tygher plants are uncommon and menses on bohens 
dominate the flora. Such Moss-Lichen Wetlands are not 
common, even im the northern United States where they 
eccur most frequent}y. 


Subclasses and Dormnance Types. 

Moxs.— Moss Wetlands are most abundant in the far 
north. Areas covered with peat mosses (Sphagnum spp.) 
are usually called bogs (Golet and Larson 1974; Jegtum 
et al. 1974, Zoltai et al. 1975), whether Sphagnum or 
hycher plants are demnant. In Alaska, D)repermeriadus and 


mosses (Campyliam stellatum, Avlacomnium palustre, 
and Oncophorus wahlenbergi) are typical of wet soil in 
this region (Britten 1957; Drury 1942). 

Lichen.—Lichen Wetlands are also a northern 
Subclass. Reindeer moss (Cladina rengiterina) forms the 
most wmportant Dominance Type. Pollett and Bndgewater 
(1973) described areas with mosses and lichens as bogs 
or fens, the distinction being based on the availability of 
presence of Lichen Wetlands has been noted in the Hud- 
son Bay Lowlands (Sjors 1959) and in Ontario Jeghum et 
al. 1974). 


Emergent Wetland 

Definition. The Emergent Wetland Class is charac- 
terized by erect, rooted, herbaceous hydrophytes, ex- 
cluding mosses and lichens. This vegetation is present for 
most of the growing season in most years. These wetlands 
are usually dominated by perenraal plants. All water 
regimes are included except subtidal and irregularly 
exposed. 


Description. In areas with relatively stable climatic con- 
ditions, Emergent Wetlands maintain the same appear. 
ance year after year. In other areas, such as the prairies 
of the central United States, violent climatic fluctuations 
cause them to revert to an open water phase in sume years 
(Stewart and Kantrud 1972). Emergent Wetlands are 
found throughout the United States and occur in all 
Systems except the Marine. Emergent Wetlands are 
known by many names, including marsh, meadow, fen. 
praine pothole, and slough Areas that are dominated by 
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poomeer plants whach becutme estatdished durmyg perrinds 
of low water ate not Emergent Wetlands and should be 
ciassufied as Ve getated U nounsdidated Shores of Vege 


Subclasses and Domenance Types. 

Perenont —Perastent Emergent Wetlands are doen 
nated by species that tormally remain standing at beast 
untill the tegumming of the next growing season. This 
Subclass os found only m the Estuarine and Palustrine 

Penastent Emergent Wetlareds demunated ty saltrmarsh 
cordgrass (Spartina alters Mora), saltmeadow cordgrass 
(S) peters), bag cordgrass (So cynceurendes), needlerush 
Juncus roemervenas’, narrow-leaved cattad (Typha 
anqust telva), and southern wild noe (Zisanveges mel raced) 
are major components of the Estuarine systems of the 
Atlantic and Gulf Coasts of the United States. On the 
Pacific Coast, commen packleweed (Salicornea corguneeca), 
sea blite (Swords california), arrow grass (Triglochia 
maritomum), and California cordgrass (Spartina folvexa) 
are commen dormutants. 

Palustrine Perastent Emergent Wetlands contain a vast 
array of graselike plants such as cattails (Typha spp), 
bulrushes (Se rps spp.) saw grass (Cladiam pamarcense, 
sedges (Cares opp.) and true grasses such as reed 
(Phragmites austreli), manna grasses (Glycera spp.). 
slough grass (Beckmarnea syzegachne), and whitetop 
(Scolochloa festucacea). There is also a variety of broad.- 
leaved persistent emergents such as purple loosest rife 
i(Lythrum salvcarva\, dock (Ramer mervcanus), water 
willow (Decoden verteellatus), and many species of smart 
weeds (Polygonum). 

Nonpersistent.—Wetlands mm this Subclass are dorm- 
nated by plants which fall to the surface of the substrate 
ot below the surface of the water at the end of the grow- 
img season so that, at certain seaser: of the year, there 
is ho obvious sgn of emergent vegetation. For example, 
wild nee (Z: cana aquatica) does not h-come apparent in 
the North Central States until midsummer and fall, when 
it may form dense emergent stands. Nonpersistent emer. 
gents also include species such as arrow arum (Peltandra 
eorqnca), pockerelweed (Pontederra cordata), and arrow- 
heads (Sagittarva spp.). Movement of ice in Estuarine, 
Riverine, or Lacustrine Systems often removes all traces 
of emergent vegetation during the winter. Where this 
occurs, the area should be classified as Nonpersistent 
Emergent Wetland. 


Serub- Shrub Wetland 


Definition. The Class Scrub-Shrub Wetland includes 
areas dommnated by woody vegetation less than 6 m 
(20 feet) tall. The species include true shrubs, young trees, 
and trees or shrubs that are small or stunted because of 
environmental conditions. All water regimes except suby 
tidal are included. 


Descrgtaen. Scrub-Shrub \“ etlands may represent a 
suomsetal stage leading to Ferested Wetland, of they 
may tee rdativedy stable communities. They occur ony m 
the Estuarine and Palustrine System but are ome of the 
mest widespread classes im the United States (Shaw and 
Predime 1256). Scrub Shrub Wetlands are known ty many 
names, such as shrub swarng (Shaw and Predime 1954), 
shrub carr (Curtis 195%), bag (Hemeehnan 197), and paco 
sin (Kologiski 1977). For practical reasons we have also 
included forests composed of young trees bless than 6 m 
tall. 

Subclasses and Dominance Types. 

Broad tearved [receduonsx —\n Estuarine System Wet. 
lands the predemenant deoducus and broad-leaved trees 
or shrubs are plants such as sea-myrtle (Beccharis halims- 


folva) and marsh elder Ura frutescens). In the Palustrine 


System typecal Dominance Types are alders (Almas spp). 
willows (Seluz spp.), buttonbush (Cephalanthas occrden- 
tals), red omer dogwood (Commas stolonvfera), honeycoup 
(Zendna pul cerulenta), sarea (Spiraca douglas), bog 
berch (8 tula pamela), and young trees of species such as 
red maple (Acer rubrum) or black spruce (Picea manana). 

Needledearved Decvducus —This Subclass, consisting 
of wetlands where trees or shrubs are predominantly 
deciducus and needle leaved, is represented by young or 
stunted trees such as tamarack or bald cypress (Tarodium 
disticham). 

Broaddeaved Evergreen —\n the Estuarine System, 
vast wetland acreages are dominated by mangroves 
(Rhizophora mangle, Languncularva racemosa, Conocar- 
pus erectus, and Aricennia germinans) that are less thar 
6 m tall. In the Palustrine System, the broad-leaved ever- 
green species are typically found on organic soils. North- 
ern representatives are labrador tea (Ledum groenlan- 
decum), bog rosemary (Andromeda glaucophylla), bog 
laurel (Kealmia polifolra), and the semi-evergreen leather- 
leaf (Chameedaphne calyculata). In the south, fetterbush 
(Lyonva lwerda), coastal sweetbells (Leucothoe ardllaris), 
inkberry Ulex glabra), and the semi-evergreen black ti-ti 
(Cyrila racemiflora) are characteristic broad-leaved 
evergreen species. 

Needledeaved Evergreen.—The dominant species in 
Neeale-leaved Evergreen Wetlands are young or stunted 
trees wweh as black spruce or pond pine (Pinus serotina). 

Ded. — Dead woody plants less than 6 m tall dominate 
Dead Scrub-Shrub Wetlands. These wetlands are usual- 
ly produc ed by a prolonged rise in the water table resulting 
from impoundment of water by landslides, man, or 
beavers. Such wetlands may also result from various other 
factors such as fire, salt spray, insect infestation, air pollu- 
ton, and herbicides. 


Forested Wetland 
Definition. The Class Forested Wetland is characterized 


by woody vegetation that is 6 m tall or taller. All water 
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Description. Forested Wetlands are most common in 
the eastern United States and in those sections of the West 
where moisture is relatively abundant, particularly along 
rivers and in the mountains. They occur only in the Palus- 
trine and Estuarine Systems and normaliy possess an 
overstory of trees, an understory of young trees or shrubs, 
and a herbaceous layer. Forested Wetlands in the Estu- 
arine System, which include the mangrove forests of 
Florida, Puerto Rico, and the Virgin Islands, are known 
by such names as swamps, hammocks, heads, and bottoms. 
These names often occur in combination with species 
names or plant associations such as cedar swamp or 
bottomland hardwoods. 

Subclasses and Dominance Types. 

Broad-leaved Deciduous.—Dominant trees typical of 
Broad-leaved Deciduous Wetiands, which are represented 
throughout the United States, are most common in the 
South and East. Common dominants are species such as 
red maple, American elm (UT mus americana), ashes (F raz- 
inus pennsylranica and F. nigra), black gum (Nyssa 
sylvatica), tupelo gum (N. aquatica), swamp white oak 
(Quercus bicolor), overcup oak (Q. /yrata), and basket oak 
(Y. michausis). Wetlands in this subclass generally occur 
on mineral soils or highly decomposed organic soils. 

Needle-leaved Deciduous.—The southern representa- 
tive of the Needle-leaved Deciduous Subclass is bald 
cypress (Tasodium distichum), which is noted for its abilicy 
to tolerate long periods of surface inundation. Tamarack 
is characteristic of the Boreal Forest Region, where it 
occurs as a dominant on organic soils. Relatively few other 
species are included in this Subclass. 

Broad-leaved Evergreen.—\n the Southeast, Broad- 
leaved Evergreen Wetlands reach their greatest develop- 
ment. Red bay (Persea borbonia), loblolly bay (Gordonia 
lasvanthus), and sweet bay (Magnolia virginiana) are 
prevalent, especially on organic soils. This Subclass also 
includes red mangrove, black mangrove (Aricennia ger- 
minans), and white mangrove (Languncularia racemosa), 
which are adapted to varying levels of salinity. 

Needle-leaved Evergreen.—Black spruce, growing on 
organic soils, represents a major dominant of the Needle- 
leaved Evergreen Subclass in the North. Though black 
spruce is common on nutrient-poor soils, Northern white 
cedar (Thuja occidentalis) dominates northern wetlands 
on more nutrient-rich sites. Along the Atlantic Coast, 
Atlantic white cedar (Chamaecyparis thyoides) is one of 
the most common dominants on organic soils. Pond pine 
is acommon needle-leaved evergreen found in the South- 
east in association with dense stands of broad-leaved 
evergreen and deciduous shrubs. 

Dead.—Dead Forested Wetlands are dominated by 
dead woody vegetation taller than 6 m (20 feet). Like Dead 
Scrut--Shrub Wetlands, they are most common in, or 
around the edges of, man-made impoundments and beaver 
ponds. The same factors that produce Dead Scrub-Shrub 
Wetlands produce Dead Forested Wetlands. 


Modifiers 


To fully describe wetlands and deepwater haintats, one 
must apply certain Modifiers at the Class level and at lower 
levels in the classification hierarchy. The Modifiers 
described below were adapted from existing classifications 
or were developed specifically for this system. 


Water Reqime Modifiers 


Precise description of hydrologic characteristics requires 
detailed knowledge of the duration and timing of surface 
inundation, both yearly and long-term, as well as an under- 
standing of groundwater fluctuations. Because such in- 
formation is seldom available, the water regimes that, in 
part, determine characteristic wetland and deepwater 
plant and arimal communities are described here in only 
general terms. Water regimes are grouped under two ma- 
jor headings, Tidal and Nontidal. 

Tidal Water Regime Modifiers are used for wetlands and 
deepwater habitats in the Estuarine and Marine Systems 
and Nontidal Modifiers are used for all nontidal parts of 
the Palustrine, Lacustrine, and Riverine Systems. The 
Tidal Subsystem of the Riverine System and tidally in- 
fluenced parts of the Palustrine and Lacustrine Systems 
require careful selection of Water Regime Modifiers. We 
designate subtidal and irregularly exposed wetlands and 
deepwater habitats in the Palustrine, Riverine, and Lacus- 
trine Systems as pergnanently flooded-tidal rather than 
subtidal, and Palustrine, Riverine, and Lacustrine wet- 
lands regularly flooded by the tide as regularly flooded. 
If Palustrine, Riverine, and Lacustrine wetlands are on- 
ly irregularly flooded by tides, we designate them by the 
appropriate nontidal Water Regime Modifier with the 
word tidal added, as in seasonally flooded-tidal. 


Tidal 

The water regimes are largely determined by oceanic 
tides. 

Subtidal. The substrate is permanently flooded with 
tidal water. 

Irregularly Exposed. The land surface is exposed by 
tides less often than daily. 


Regularly Flooded. Tidal water alternately floods and 
exposes the land surface at least once daily. 


Irregularly Flooded. Tidal water floods the land surface 
less often than daily. 

The periodicity and amplitude of tides vary in different 
parts of the United States, mainly because of differences 
in latitude and geomorphology. On the Atlantic Coast, two 
nearly equal high tides are the rule (semidiurnal). On the 
Gulf Coast, there is frequently only one high tide and one 
low tide each day (diurnal); and on the Pacific Coast there 
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are usually two unequal high tides and two unequal low 
tides (mixed semidiurnal). 

Individual tides range in height from about 9.5 m (31 
feet) at St. John, New Brunswick (U.S. National Oceanic 
and Atmospheric Administration 1973) to less than 1 m 
(3.3 feet) along the Louisiana coast (Chabreck 1972). Tides 
of only 10 cm (4.0 inches) are not uncommon in Louisi- 
ana. Therefore, though no hard and fast rules apply, the 
division between regularly flooded and irregularly flooded 
water regimes would probably occur approximately at 
mean high water on the Atlantic Coast, lowest level of 
the higher high tide on the Pacific Coast, and just above 
mean tide level of the Gulf Coast. The width of the inter- 
tidal zone is determined by the tidal range, the slope of 
the shoreline, and the degree of exposure of the site to 
wind and waves. 


Nontidal 


Though not influenced by oceanic tides, nontidal water 
regimes may be affected by wind or seiches in lakes. Water 
regimes are defined in terms of the growing season, which 
we equate to the frost-free period (see the U.S. Depart- 
ment of Interior National Atlas 1970:110-111 for gen- 
eralized regional delineation). The rest of the year is 
defined as the dormant season, a time when even extended 
periods of flooding may have little influence on the devel- 
opment of plant communities. 


Permanently Flooded. Water covers the land surface 
throughout the year in all years. Vegetation is composed 
of obligate hydrophytes. 


Intermittently Exposed. Surface water is present 
throughout the year except in years of extreme drought. 


Semipermanently Flooded. Surface water persists 
throughout the growing season in most years. When sur- 
face water is absent, the water table is usually at or very 
near the land surface. 


Seasonally Flooded. Surface water is present for ex- 
tended periods especially early in the growing season, but 
is absent by the end of the season in most years. When 
surface water is absent, the water table is often near the 
land surface. 


Saturated. The substrate is saturated to the surface for 
extended periods during the growing season, but surface 
water is seldom present. 


Temporarily Flooded. Surface water is present for brief 
periods during the growing season, but the water iabie 
usually lies well below the soil surface for most of the 
season. Plants that grow both in uplands and wetlands 
are characteristic of the temporarily flooded regime. 


Intermittently Flooded. The substrate is usually ex- 
posed, but surface water is present for variable periods 
without detectable seasonal periodicity. Weeks, months, 
or even years may intervene between periods of inunda 


tion. The dominant plant communities under this regime 
may change as soil moisture conditions change. Some 
areas exhibiting this regime do not fall within our defini- 
tion of wetland because they do not have hydric soils or 
support hydrophytes. 


Artificially Flooded. The amount and duration of flood- 
ing is controlled by means of pumps or siphons in com- 
bination with dikes or dams. The vegetation growing on 
these areas cannot be considered a reliable indicator of 
water regime. Examples of artificially flooded wetlands 
are some agricultural lands managed under a rice-soybean 
rotation, and wildlife management areas where forests, 
crops, or pioneer plants may be flooded or dewatered to 
attract wetland wiidlife. Neither wetlands within or 
resulting from leakage from man-made impoundments, 
nor irngated pasture lands supplied by diversion ditches 
or artesian wells, are included under this modifier. 


Water Chemistry Mod Wiers 


The accurate characterization of water chemistry in 
wetlands and deepwater habitats is difficult, both because 
of problems in measurement and because values tend to 
vary with changes in the season, weather, time of day, 
and other factors. Yet, very subtle changes in water 
chemistry, which occur over short distances, may have a 
marked influence on the types of plants or animals that 
inhatit an area. A description of water chemistry, there- 
fore, must be an essential part of this classification system. 

The two key characteristics employed in this system are 
salinity and hydrogen-ion concentration (pH). All habitats 
are classified according to salinity.-and fresiwater habitats 
are further subdivided by pH levels. 


Salinity Modifiers 

Differences in salinity are reflected in the species com- 
position of plants and animals. Many authors have sug- 
gested using biological charyes as the basis for subdividing 
the salinity range between sea water and fresh water 
(Remane and Schlieper 1971). Others have suggested a 
similar subdivision for salinity in inland wetlands (Moyle 
1946; Bayly 1967; Stewart and Kantrud 1971). Since the 
gradatio between fresh and hypersaline or hyperhaline 
waters is continuous, any boundary is artificial, and few 
classification systems agree completely. 

Estuarine and Marine w:ters are a complex solution of 
salts, dominated by sodium chloride (NaCl). The term 
haline is used to indicate the dominance of ocean salt. The 
relative proportions of the various major ions are usually 
similar to those found in sea water, even if the water is 
diluted below sea water strength. Dilution of sea water 
with fresh water and concentration of sea water by 
evaporation result in a wide range of recorded salinities 
in both surface water and interstitial (soil) water. 
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We have modified the Venice System, suggested at a 
“Symposium on the Classification of Brackish Waters” 
in 1958, for use in the Marine and Estuarine Systems 
(Table 2). The System has been widely used during recent 
years (Macan 1961, 1963; Burbank 1967; Carriker 1967: 
Reid and Wood 1976), although there has been some 
criticism of its applicability (den Hartog 1960: Price and 
Gunter 1964). 

The salinity of inland water is dominated by four major 
cations, calcium (Ca), magnesium (Mg), sodium (Na), and 
potassium (K): and three major anions, carbonate (CO.), 
sulfate (SO,), and chloride (Cl) (Wetzel 1975). Salinity is 
governed by the interactions between precipitation, sur. 
face runoff, groundwater flow, evaporation, and some- 
times evapotranspiration by plants. The ionic ratios of 
inland waters usually differ appreciably from those in the 
sea, although there are exceptions (Bayly 1967). The great 
chemical diversity of these waters, the wide variation in 
physical conditions such as temperature, and often the 
relative impermanence of surface water, make it extreme- 
ly difficult to subdivide the inland salinity range in a mean- 
ingful way. Bayly (1967) attempted a subdivision on the 
basis of animal life; Moyle (1945) and Stewart and Kan- 
trud (1971) have suggested two very different divisions 
on the basis of plant life. We employ a subdivision that 
is identical to that used in the Estuarine and Marine 
Systems (Table 2). 

The term saline is used to indicate that any of a num- 
ber of ions may be dominant or codominant. The term 
brackish has been applied to inland waters of intermediate 
salinity (Remane and Schlieper 1971; Stewart and Kan- 
trud 1971), but is not universally accepted (see Bayly 
1967:84); therefore, mizosaline is used here. In som: i: 
land wetlands, high soil salinities control the invasic: <r 
establishment of many plants. These salinities are x- 
pressed in units of specific conductance as well as percent 
salt (Ungar 1974) and they are also covered by the salin- 
ity classes in Table 2. 


pH Modifiers 


Acid waters are, almost by definition, poor in calcium 
and often generally low in other ions, but some very sett 
waters may have a neutral pH (Hynes 1970). It is difficul 
to separate the effects of high concentrations of hydrogen 
ions from low base content, and many studies suggest that 
acidity may never be the major factor controlling the pre- 
sence or absence of particular plants and animals. Never- 
theless, seme researchers have demonstrated a good 
correlatios between pH levels and plant distribution (Sjors 
1950; Jeglum 1971). Jeglum (1971) showed that plants can 
be used to predict the pH of moist peat. 

There seems to be little doubt that, where a peat layer 
isolates plant roots from the underlying mineral substrate, 
the availability of minerals in the root zone strongly in- 
fluences the types of plants that occupy the site. For this 
reason, many authors subdivide freshwater, organic wet- 


lands into mineral-rich and mineral-poor categories (Sjors 
1950; Heinselman 1970; Jeglum 1971; Moore and Bellamy 
1974). We have instituted pH modifiers for freshwater 
wetlands (Table 3) because pH has been widely used to 
indicate the difference between mineral-rich and mineral- 
poor sites, and because it is relatively easy to determine. 
The ranges presented here are similar to those of Jeglum 
(1971), except that the upper limit of the circumneutral 
level (Jeglum's mesotrophic) was raised to bring it into 
agreement with usage of the term in the United States. 
The ranges given apply to the pH of water. They were 
converted from Jeglum’s moist-peat equivalents by adding 
0.5 pH units. 


Soil Mod ifiers 


Soil is one of the most important physical components 
of wetlands. Through its depth, mineral composition, 
organic matter cortent, moisture regime, temperature 
regime, and chemistry, it exercises a strong influence over 
the types of plants that live on its surface and the kinds 
of organisms that dwell within it. In addition, the nature 
of soil in a wetland, particularly the thickness of organic 
soil, is of critical importance to engineers planning con- 
struction of highways or buildings. For these and other 
reasons, it is essential that soil be considered in the 
classification of wetlands. 

According to the US. Soil Conservation Service, Soil 
Survey Staff (1975:1-2), soil is limited to terrestrial situa- 
tions and shallow waters; however, “areas are not con- 
sidered to have soil if the surface is permanently covered 
by water deep enough that only floating plants are 
present. ..” Since emergent plants do not grow beyond 
a depth of about 2 m in inland waters, the waterward limit 
of soil is virtually equivalent to the waterward limit of 
wetland, ace ording to our definition. Wetlands can then 
be regarded as having soil in most cases, whereas deep. 
water habitats are never considered to have soil. 

The most basic distinction in soil classification in the 
United States is between mineral soil and organic soil (U.S. 
Soil Conservation Service, Soil Survey Staff 1975). The 
Soil Conservation Service recognizes nine orders of 
mineral soils and one order of organic soils (Histosols) in 
its taxonomy. Their classification is hierarchical and per- 
mits the description of soils at several levels of detail. For 
example, suborders of Histosols are recognized according 
to the degree of decomposition of the organic matter. 


Table 3. pi Mod tie rs used in this 


classification system. 


Modifier pH of Water 
Acd <55 
Circumneutral 5.5-7.4 
Alkaline >7.4 
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We use the Modifiers mineral and organic in this 
classification. Minera! soils and organic soils are differen- 
tiated on the basis of specific criteria that are enumerated 
in soil taxonomy (U.S. Soil Conservation Service, Soil 
Survey Staff 1975:13-14, 65). These criteria are restated 
in our Appendix D for ready reference. If a more detailed 
classification is desired, the U.S. Soil Conservation Ser- 
vice classification system should be used. 


Special Modifiers 


Many wetlands and deepwater habitats are man-made, 
and natural ones have been modified to some degree by 
the activities of man or beavers. Since the nature of these 
modifications often greatly influences the character of 
such habitats, special modifying terms have been included 
here to emphasize their importance. The following Mod- 
ifiers should be used singly or in combination wherever 
they apply to wetlands and deepwater habitats. 


Excavated 


Lies within a basin or channel excavated by man. 


Impounded 


Created or modified by a barrier or dam which pur- 
posefully or unintentionally obstructs the outflow of water. 
Both man-made dams and beaver dams are inciuded. 


Diked 


Created or modified by a man-made barrier or dike 
designed to obstruct the inflow of water. 


Partly Drained 

The water level has been artificially lowered, but the 
area is still classified as wetland because soil moisture is 
sufficient to support hydrophytes. Drained areas are not 
considered wetland if they can no longer support 
hydrophytes. 


Farmed 

The soil surface has been mechanically or physically 
altered for production of crops, but hydrophytes will 
become reestablished if farming is discontinued. 


Artificial 


Refers to substrates classified as Rock Bottom, Uncon- 
solidated Bottom, Rocky Shore, and Unconsolidated Shore 
that were emplaced by man, using either natural materials 
such as dredge spoil or synthetic materials such as dis- 
carded automobiles, tires, or concrete. Jetties and break- 
waters are examples of Artificial Rocky Shores. Man-made 
reefs are an example of Artificial Rock Bottoms. 
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REGIONALIZATION FOR THE 
CLASSIFICATION SYSTEM 


In this classification system, a given taxon has no par- 
ticular regional! alliance; its representatives may be found 
in one or many parts of the 'nited States. However, 
regional variations in climate, geology, soils, and vegeta- 
tion are important in the development of different wetland 
habitats; and management problems often differ greatly 
in different regions. For these reasons, there is a need 
to recognize regional differences. Regionalization is 
designed to facilitate three activities: (1) planning, where 
it is necessary to study management problems and poten- 
tial solutions on a regional basis; (2) organization and 
retrieval of data gathered in a resource inventory; and (3) 
interpretation of inventory data, including differences in 
indicator plants and animals among the regions. 

We recommend the classification and map (Fig. 7) of 
Bailey (1976) to fill the need for regionalization inland. 
Bailey's classification of ecoregions is hierarchical. The 
upper four levels are domain (defined as including sub- 
continental areas of related climates), division (defined as 
including regional climate at the level of Koppen’s [1931] 
types), province (defined as including broad vegetational 
types), and section (defined as including climax vegeta- 
tion at the level of Kachler’s [1964] types). On the map, 
the boundaries between the different levels are designated 
by lines of various widths and the sections are numbered 
with a four-digit code; digits 1 through 4 represent the 
first four levels in the hierarchy. The reader is referred 
to Bailey (1976, 1978) for detailed discussion and descrip- 
tion of the units appearing on his map, reproduced in our 
Fig. 7. 

The Bailey system terminates at the ocean, whereas the 
present wetland classification includes Marine and Estu- 
arine habitats. Many workers have divided Marine and 
Estuarine realms into series of biogeographic provinces 
(e.g., U.S. Senate 1970; Ketchum 1972). These provinces 
differ somewhat in detail, but the broader concepts are 
similar. Figure 7 shows the distribution of 10 Marine and 
Estuarine provinces that we offer for North America. 

© Arctic Province extends from the southern tip of New- 
foundland (Avalon Peninsula), northward around Canada 
to the west coasts of the Arctic Ocean, Bering Sea, and 
Baffin and Labrador basins. It is characterized by the 
southern extension of floating ice, the 4°C summer iso 
therm, and Arctic biota. 

© Acadian Province extends along the Northeast Atlan- 
tic Coast from the Avalon Peninsula to Cape Cod and is 
characterized by a well developed algal flora and boreal 
biota. The shoreline is heavily indented and frequently 
rocky. It has a large tidal range and is strongly influenced 
by the Labrador Current. 

© Virginian Province extends along the Middle Atlan- 
tic Coast from Cape Cod to Cape Hatteras. The province 
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is transitional between the Acadian and Carolan 
Provinces. The teota is primarily temperate, but has some 
boreal representatives. The Labrador Current occasionally 
extends down to Cape Hatteras and winter temperatures 
may approach 4°C. The tidal range is moderate 

© Caredimnan Procince ts situated along the South Atlan- 
tie Coast from Cape Hatteras to Cape Kennedy. It con- 
tains extensive marshes and well developed barrier 
islands. Waters are turted and productive. The tuota ix 
temperate but has seasonal tropecal elements. The Gulf 
Stream ts the primary influence, and winter temperatures 
reach a minimum of 10°C; summer temperatures are 
tropical (in excess of 20°C). The tidal range is small to 
moderate. 

© Weet Indian Procinee extends from Cape Kennedy to 
Cedar Key, Florida, and also includes the southern Gulf 
of Mexico, the Yucatan Peninsula, Central America, and 
the Cantbbeon Islands. The shoreland is usually low-lying 
limestone with calcareous sands and marls, except for 
volcanic islands. The biota is tropical and includes reef cor- 
als and mangroves. Minimum winter temperatures are 
about 20°C and the tidal range ix «mall. 

© Lowmancan Province extends abong the northern 
coast of the Gulf of Mexico from Cedar Key to Port Aran- 
sas, Texas. The characteristics of the province are similar 
to those of the Carolinian, reflecting the past submergence 
of the Florida Peninsula. The bicta is primarily temper- 
ate and the tidal range is small. 

Californian Province extends aiong the Pacific Coast 
from Mexico northward to Cape Mendocino. The shor» 
land is strongly influenced by coastal mountains and the 
coasts are rocky. Freshwater runoff is limited. In the 
southern part voleame sands are present; marshes and 
swamps are scarce throughout the province. The climate 
is Mediterranean and is influenced by the California Cur- 
rent. The biota is temperate, and includes well developed 
offshore kelp beds. The tidal range is moderate. 

of olumban Procinee extends along the northern Pacific 
Coast from Cape Mendocino to Vancouver Island. Moun- 
tainous shorelands with rocky foreshores are prevalent. 
Estuaries are strongly influenced by freshwater runoff. 
The nota is primarily temperate with some boreal com- 
ponents, and there are extensive algal communities. The 
province is influenced by both the Aleutian and Califor- 
ma Currents. The tidal range is moderate to large. 

© yord Province extends along the Pacific Coast from 
Vancouver Island to the southern tip of the Aleutian 
Islands. Precipitous mountains, deep estuaries (some with 
glamers), and a heavily indented shoreline sulyect to winter 
cing are typical of the coast. The biota is boreal to sub- 
Arctic. The province is influenced by the Aleutian and 
Japanese Currents, and the tidal range is large. 

ePacitic lneular Province surrounds all the Hawaiian 
Islands. The coasts have precipitous mountains and wave 
action is stronger than in most of the other provinces. The 
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teota is largely emdetmc and composed of tropecal and suby 
trogecal forms. The tedal range ts stall 

Use of Bailey's sections for the Riverine, Lacustrine. 
and Palustrine Systems and the Provinces defined aluwe 
for the Marine and Estyarine Systems provides a regnonal 
locator for any wetland im the United States. 


USE OF THE CLASSIFICATION 
SYSTEM 


This System was designed for use over an extremely 
wide geographuc area and for use by mndiveduals and organ- 
izations with varied interests and objectives. The classi- 
fieation employs 5 System names, 8 Subsystem names, 
1] Class names, 28 Subclass names, and an unspecified 
number of Dominance Types. It is. of necessity, a com- 
plex System when viewed m its entirety, but use of the 
System for a specific purpose at a local site should be sim- 
ple and straightforward. Artificial keys to the Systems 
and Class~- ‘Appendix E) are furnished to aid the user 
of the classification, but reference to detailed definitions 
in the text is alse required. The purpose of this section 
is to illustrate how the System should be used and some 
of the potential pitfalls that could lead to its misuse. 

Before attempting to apply the System, the user should 
consider four important points: 


(1) Information about the area to be classified must be 
available before the System can be applied. This informa. 
tion may be in the form of historical data, aerial photo- 
graphs, brief on-site inspection, or detailed and intensive 
studies. The System is designed for use at varying degrees 
of detail. There are few areas for which sufficient infor- 
mation is available to allow the most detailed application 
of the System. If the level of detail provided by the data 
is not sufficient for the needs of the user, additional data 
gathering is mandatory. 


(2) Below the level of Class, the System is open-ended 
and incomplete. We give only examples of the vast number 
of Dominance Types that occur. The user may identify 
additional Dominance Types and determine where these 
fit into the classification hierarchy. It is also probable that 
as the System is used the need for additional Subclasses 
will become apparent. 


(3) One of the main purposes of the new classification 
is to ensure uniformity throughout the United States. It 
is important that the user pay particular attention to the 
definitions in the classification. Any attempt at modifica 
tion of these definitions will lead to lack of uniformity in 
application. 

(4) One of the principal uses of the classification system 
will be the inventory and mapping of wetlands and deep- 
water habitats. A classification used in the mapping is 
scale-specific, both for the minimum size of units mapped 




















and for the degree of detail attainable. It is necessary for 
the user to develop a specific set of mapping conventions 
for each apphcation and to demonstrate their relationship 
to the generalized classification described here. For ex- 
ample, there are a number of possible mapping conven- 
tens for a small wetland basin 50 m (164 feet) in diam- 
eter with concentric rings of vegetation about the deepest 
zone. At a scale of 1-500 each zone may be classified and 
mapped, at 1-20,000 it might be necessary to map the en- 
tire basin as ome zone and ignore the peripheral bands; 
and at 1:100,000 the entire wetland basin may be smaller 
than the smallest mappable unit. and such a small-scale 
map is seldom adequate for a detailed inventory and must 
be supplemented by information gathered by sampling. 
In other areas, it may be necessary to develop mapping 
conventions for taxa that cannot be easily recognized; for 
instance, Aquatic Beds in turbid waters may have to be 
mapped simply as Unconsolidated Bottom. 


Hierarchical Levels and Modifiers 


We have designed the various levels of the system for 
specific purposes, and the relative importance of each will 
vary among users. The Systems and Subsystems are mos! 
important in applications involving large regions or the 
entire country. They serve to organize the Classes ivio 
meaningful assemblages of information for data storage 
and retrieval. 

The Classes and Subclasses are the most important part 
of the system for many users and are basic to wetland 
mapping. Most Classes should be easily recognizable ly 
users in a wide variety of disciplines. However, the Class 
designations apply to average conditions over a period of 
years, and since many wetlands are dynamic and subject 
to rapid changes in appearance, the proper classification 
of a wetland will frequently require data that span a period 
of years and several seasons in each of those years. 

The Dominance Type is most important to users in- 
terested in detailed regional studies. It may be necessary 
to identify Dominance Types in order to determine which 
modifying terms are appropriate, because plants and 
animals present in an area tend to reflect environmental 
conditions over a period of time. Water regime can be 
determined from long-term hydrologic studies where these 
are available. The more common procedure will be to 
estimate this characteristic from the Dominance Types. 
Several studies have related water regimes to the pres- 
ence and distribution of plants or animals (e.g., Stephen. 
son and Stephenson 1972; Stewart and Kantrud 1972; 
Chapman 1974). 

Similarly, we do not intend that salinity measurements 
be made for all wetlands except where these data are re- 
quired; often plant species or associations can be used to 
indicate broad salinity classes. Lists of halophytes have 
been prepared for both coastal and inland areas (e... 


Duncan 1974; MacDonald and Barbour 1974; Ungar 1974), 
and a number of floristic and ecological studies have 
described plants that are indicators of salinity (e.g.. Pen- 
found and Hathaway 1938; Moyle 1945, Kurz and Wagner 
1957; Dillon 1966; Anderson et al. 1968; Chabreck 1972; 
Stewart and Kantrud 1972; Ungar 1974). 

In areas where the Dominance Types to be expected 
under different water regimes and types of water chem- 
istry conditions have not been identified, detailed regional 
studies will be required before the classification can be ap- 
pled in detail. In areas where detailed soil maps are 
available, it is also possible to infer water regime and 
water chemistry from soil series (U.S. Soil Conservation 
Service, Soil Survey Staff 1975). 

Some of the Modifiers are an integral part of this system 
and their use is essential, others are used only for detailed 
applications or for special cases. Modifiers are never used 
with Systems and Subsystems; however, at least one 
Water Regime Modifier, one Water Chemistry Modifier, 
and one Soil Modifier must be used at all lower levels in 
the hierarchy. Use of the Modifiers listed under mixosaline 
and mixohaline (Table 2) is optional but these finer 
categories should be used whenever supporting data are 
available. The user is urged not to rely on single observa- 
tions of water regime or water chemistry. Such measure- 
ments give misleading results in all but the most stable 
wetlands. If a more detailed Soil Modifier, such 2s soil 
order or suborder (U.S. Soil Conservation Service, Soil 
Survey Staff 1975) can be obtained, it should be used in 
place of the Modifiers, mineral and organic. Special 
Modifiers are used where appropriate. 


Relationship to Other 
Wetland Classifications 


There are numerous wetland classifications in use in the 
United States. Here we relate this system to three pub- 
lished classifications that have gained widespread accep- 
tance. It is not poss ‘r to equate these systems directly 
for several reasons: (1) the criteria selected for establish. 
mg categories differ; (2) some of the classifications are 
not applied consistently in different parts of the country; 
and (3) the elements classified are not the same in various 
classifications. 

The most widely used classification system in the United 
States is that of Martin et al. (1953) which was republished 
in US. Fish and Wildlife Service Circular 39 (Shaw and 
Fredine 1956). The wetland types are based on criteria 
such as water depth and permanence, water chemistry, 
life form of vegetation, and dominant plant species. in 
Table 4 we compare some of the major components of our 
system with the type descriptions listed in Circular 39. 

In response to the need for more detailed wetland 
classification in the glaciated Northeast, Golet and Lar- 
son (1974) refined the freshwater wetland types of 
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Table 4. Comparison of wetland types described in US. Fish and Wildlife Serrice Circular 39 with some of the mayor 
components of this classification system. 


Classification of wetlands and deepwater habutats 
Corcular 29 type and references for examples of typical vegetation — 


Water 
Classes Water regimes chemistry 
Type 1—Seasonally flooded hasuns or flats 
Wet meadow (Dix and Smeins 1967; Stewart and Emergent Wetland Temporanly Flooded Fresh 
Kantrud 1972) Forested Wetland = Intermittently Mixosaline 
Bottomland hardwoods (Braun 145) Phooded 
Shallow freshwater swamps (Penfound 1952) 
Type 2—Inland fresh meadows 
Fen (Hemselman 1963) Emergent Wetland Saturated Fresh 
Fen, northern sedge meadow (Curtis 195%) Mixosaline 
Type 3—Inland shallow fresh marshes 
Shallow marsh (Stewart and Kantrud 1972; Golet and Emergent Wetland Semipermanently Fresh 
Larsen 1974) Flooded Mixosaline 
Seasonally Flooded 
Type 4—Inland deep fresh marshes 
Deep marsh (Stewart and Kantrud 1972; Golet and Emergent Wetland Permanently Flooded Fresh 
Larsen 1974) Aquatic Bed Intermittently Mixesaline 
Exposed 
Flooded 
Type 5—Inland open fresh water 
Open water (Golet and Larsen 1974) Aquatic Bed Permanently Flooded Fresh 
Submerged aquatic (Curtis 1959) Unconsobdated Intermittently Mixosaline 
Bottom Exposed 
Type 6—Shrub swamps 
Shrub swamp (Golet and Larsen 1974) Scrub. Shrub All nontidal regimes —s Fresh 
Shrub-carr, alder thicket (Curtis 1959) Wetland except Permanently 
Flooded 
Type 7—Wooeded swamps 
Wooded swamp (Golet and Larsen 1974) Forested Wetland All nontidal regimes — Fresh 
Swamps (Penfound 1952, Hernselman 1963) except Permanently 
Flooded 
Type &—Bogs 
Bog (Dansereau and Segadas vianna 1952, Hemselman 1963) Serub- Shrub Saturated Fresh 
Pocosin (Penfound 1952; Kologiski 1977) Wetland (acid only) 
Forested Wetland 
Moss Lichen 
Wetland 
Type 9—Inland saline Mats ‘ 
Intermittent alkali zone (Stewart and Kantrud 1972) Unconselidatec Seasonally Flooded Eusaline 
Shore Temporarily Flooded Hypersaline 
Intermittently 
Flooded 
Type 10—Inland saline marshes 
Inland salt marshes (Ungar 1474) Emergent Wetland Semipermanently Eusaline 
Flooded 
Seasonally Flooded 
Type 11—Inland open saline water 
Inland saline lake community (Ungar 1974) U neonsohdated Permanently Flooded — Eusaline 
Bottom Intermittently 
Exposed 
Type 12—Ceastal shallow fresh marshes 
Marsh (Anderson et al. 1968) Emergent Wetland Regularly Flooded Mixohaline 
Estuarine bay marshes, estuarine mver marshes Irregularly Flooded — Fresh 
(Stewart 1962) Semipermanently 
Fresh and intermediate marshes (Chabreck 1972) Flooded Tidal 
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Table 4. Continued. 


Corcular 39 type and referens+s for examples of vegetation 


Type 13—Coastal deep fresh marshes 
Marsh (Anderson et al. 1968) 
Estuarine bay marshes, estuarine river marshes 
(Stewart 1962) 
Fresh and intermediate marshes (Chabreck 1972) 


Type 14—Coastal open fresh water 
Estuarine bays (Stewart 1962) 


Type 15—Coastal salt flats 
Panne, slough marsh (Redfield 1972) 
Marsh pans (Pestrong 1965) 


Type 16—Coastal salt meadows 
Salt marsh (Redfield 1972; Chapman 1974) 


Type 17—Irregularly flooded salt marshes 
Salt marsh (Chapman 1974) 
Saline, brackish, and intermediate marsh (Eleuterius 1972) 


Type 18—Regularly flooded salt marshes 
Salt marsh (Chapman 1974) 


Type 19—Sounds and bays 
Kelp beds, temperate grass flats (Phillips 1974) 
Tropical marine meadows (Odum 1974) 
Eelgrass beds (Akins and Jefferson 1973; Eleuterius 1973) 


Type 20—Mangrove swamps 
Mangrove swamps (Walsh 1974) 
Mangrove swamp systems (Kuenzler 1974) 
Mangrove (Chapman 1976) 


Circular 39 by writing more detailed descriptions and sub- 
dividing classes on the basis of finer differences in plant 
life forms. Golet and Larson's classes are roughly equi- 
valent to Types 1-8 of Circular 39, except that they restrict 
Type 1 to river floodplains. The Golet and Larson system 
does not recognize the coastal (tidal) fresh wetlands of 
Circular 39 (Types 12.14) as a separate category, but 
classifies these areas in the same manner as nontidal 
wetlands. In addition to devising 24 subclasses, they also 
created 5 size categories, 6 site types giving a wetland’s 
hydrologic and topographic location; 8 cover types 
(modified from Stewart and Kantrud 1971) expressing the 
distribution and relative proportions of cover and water, 
3 vegetative interspersion types; and 6 surrounding 
habitat types. Since this system is based on the classes 
of Martin et al. (1953), Table 4 may also be used to com- 
pare the Golet and Larson system with the one described 


Classes Water regimes chermstry 
Emergent Wetland Regularly Flooded Mixohaline 
Semipermanently Fresh 
Flooded. Tidal 
Aquatic Bed Subtidal Mixohaline 
Unconsohdated Permanently Fresh 
Bottom Flooded. Tidal 
Unconsoldated Regularly Flooded Hyperhaline 
Shore Irregularly Flooded Euhaline 
Emergent Wetland Irregularly Flooded Euhaline 
Mixohaline 
Emergent Wetland Irregularly Flooded Ewhaline 
Mixvhaline 
Emergent Wetland Regularly Flooded Euhaline 
Mixohaline 
Unconsohdated Subtidal Euhaline 
Bottom Irregularly Exposed Mixohaline 
Aquatic Bed Regularly Flooded 
Unconsolidated Irregularly Flooded 
Shore 
Scrub-Shrub Irregularly Exposed Hyperhaline 
Wetland Regularly Flooded Euhaline 
Forested Wetland Irregularly Flooded  Mixohaline 
Fresh 


and site types, this information will be available from the 
results of the new inventory of wetlands and deepwater 
habitats of the United States. 

Stewart and Kantrud (1971) devised a new classifica- 
tion system to better serve the needs of researchers and 
wetland managers in the glaciated prairies. Their system 
recognizes seven classes of wetlands which are distin- 
guished by the vegetational zone occupying; the central or 
deepest part and covering 5% or more of the wetland 
basin. The classes thus reflect the wetland’s water regime; 
for example, temporary ponds (Class II) are those where 
the wet-meadow zone occupies the deepest part of the 
wetland. Six possible subclasses were created, based on 
differences in plant species composition that are correlated 
with variations in average salinity of surface water. The 
third component of classification in their system is the 
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cover type, which represents differences in the spatial rela- 
tion of emergent cover to open water or exposed bottom 
soil. The zones of Stewart and Kantrud’s system are 
readily related to our water regime modifiers (Table 5). 
and the subclasses are roughly equivalent to our Water 
Chemistry Modifiers (Fig. 8). 


Wetlands represent only one type of land and the classi- 
fication of this part separate from the rest is done for prac- 
tical rather than for ecological reasons (Cowardin 1978). 
Recently there has been a flurry of interest in a holistic 
approach to land classification (in Land Classification 
Series, Journal of Forestry, vol. 46, no. 10). A number 
of classifications have been developed (e.g... Radford 1978) 
or are under development (e.g... Driscoll et al. 1978). Parts 


Table 5. Comparison of the zones of Stewart and Kantrud’s 
(1971) classification with the Water Regime Modifiers 
used in the present classification system. 


Zone Water Regime Modifier 
Wetland jow praine Non-wetland by our definiteon 
Wet meadow Temporarily flooded 
Shallow marsh Seasonally flooded 
Deep marsh Semmupermanentiy flooded 

Intermuittently exposed 
Intermittent alkali Intermittently flooded (with eusaline 
or hypersaline water) 
Permanent open Permanently flooded (with mixo 
water haline water) 
Fen (alkaline bog) Saturated 
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Fig. 8. Comparison of the water chemistry subclasses of Stew art and Kantrud (1972) with Water Chemistry Modifiers used in 


the preset)t Classufication sy aterm 
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of thes wetland classification can be incorporated into 
broader herarchical land classifications. 

A classification system is most easily learned through 
use. To illustrate the application of this system, we have 
classified a representative group of wetlands and deep- 
water habitats of the United States (Plates 1-86; pages 
46-131). 
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APPENDIX A 


Scientific and Common Names 


of Plants 


Scientific name* 


Common name” 


Acer rubrum L. Red maple Cassiope tetragma (L.) 
Alisma plantago-aquatica L. (Water plantain) D. Don Lapland cassiope 
Alnus spp. Alders Caulerpa spp. (Green algae) 
A. rugosa (DuRoi) Spreng. Speckled alder Cephalanthus occidentalis U. Buttonbush 
A. tenuifolia Nutt. Thinleaf alder Ceratophyllum spp. Coontails 
Alopecurus aequalis Sobol. Foxtail Chamaecyparis thyvides (L.) 
Andromeda glaucophylla Link Bog rosemary B.S P. Atlantic white cedar 
Arctophila fulva (Trin.) Chamaedaphne calyculata (1.3 
Anderss. Pendent grass Moench Leatherleaf 
Aristida stricta Michx. (Three-awn) Chara spp. (Stoneworts) 
Ascophyllum spp. (Rockweeds) Chenopodium glaucum L (Goosefoot) 
A. nodosum (L.) LeJol. Knotted wrack Chiloscyphus fragilis (Roth) 
Aulacomnium palustre Schiffn. (Liverwort) 
(Hedw.) Schwaegr. (Moss) Chondrus crispus Stackhouse Irish moss 
Avicennia germinans (L.} L. Black mangrove Cladina spp. Reindeer mosses 
Azolla spp. Mosquito ferns C. rangiferina (L.) Harm (Reindeer moss) 
Baccharis halimifolia L. Sea-myrtle Cladium jamaicense Crantz Saw grass 
Beckmannia syzigachne Colocasia esculenta (L.) Scott — Taro 
(Steud.) Fernald Slough grass Conocarpus erectus L. Buttonwood 
Betula nana L. Dwarf birch Cornus stolonifera Michx. Red osier dogwood 
B. pumila L. Bog birch Cymodocea filiformis (Kuetz) 
Brasenia schreberi Correll Manatee grass 
J. F. Gmel. Water shield Cyperus spp. Nut sedges 
Calamagrostis canadensis Cyrilla racemiflora L. Black ti-ti 
(Michx.) Beauv. Bi.xejoint Decodon verticillatus (L.) 
Calopogon spp. Grass pinks Elliott Water willow 
Caltha palustris L. Marsh marigold Dendranthema aret.cum (L.) 
Campylium stellatum (Hedw.) Tzvel. Arctic daisy 
C. Jens (Moss) Dermatocarpon Nurvatile 
Carez spp. Sedges G. H. Web) Th. Fr. (Lichen) 
(. aquatilis Wahlenb. (Sedge) Distichlis spreata (L.) Greene — (Salt grass) 
(. atherodes Spreng. Slough sedge Drepanocladus spp. (Moss) 
C. tipartita All. (Sedge) Dryas integrifolia Vahl (Dryas) 
C. lacustris Willd. (Sedge) Echinochloa crusgall: (L.) 
(. lasvocarpa Ehrh. (Sedge) Beauv. Barnyard grass 
C. lyngbyei Hornem. (Sedge) Eichhornia crassipes (Mart.) 
(. paleacea Schreb. Solms Water hyacinth 
x Wahlenb. (Sedge) Eleocharis sp. (Spike rush) 
C. pluriflora Hulten (Sedge) E. palustris (L.) Roem. & 
C. ramenskii Kom. (Sedge) J. A. Schultes (Spike rush) 
C. rariflora (Wahlenb.) Elodea spp. Water weeds 
J. E. Smith (Sedge) Elymus arenarius L. (Lyme grass) 
C. rostrata J. Stokes Beaked sedge Empetrum nigrum L. Crowberry 
Enteromorpha spp. (Green algae) 
‘Taxonomy of vascular plants is according to the National List “T0phorum spp. Cotton grasses 
of Scientific Plant Names (U.S. Dept. Agriculture 1982). E. russeolum Fr. (Cotton grass) 
‘General common names that refer to a higher taxon and names E. raginatum L. (Cotton grass) 
for which there is little agreement are shown in parentheses. Fissidens spp. (Moss) 
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Scientific name* 

F_ julianas (Mont.) Schimper 

Fontinalis spp. 

Frasinus nigra Marshall 

F_ pennsylranice Marshall 

Fucus spp. 

F. smiralis L. 

F. vesiculosus L. 

Glyceria spp. 

Gordonia lasvanthus (L.) 
J. Ellis 

Habenaria spp. 

Halimeda spp. 

Halodale wrightu: Aschers. 

Halophila spp. 

Hippuris tetraphylla L.f. 

Hydrilla verticillata Royle 

llex glabra iL Gray 

1. vertecllata (L.) Gray 

| frute scens L.. 

Juncus spp. 

J. gerardu Laiseleour 

J. militaris Bigel. 

J. roemerianus Scheele 

Kalmia angustifolia L. 

K. polvtolia Wangenh. 

Kochia scoparia (L.) Schrad. 

Langancularia racemosa (L.) 
C.F. Gaertn. 

Laminaria spp. 

Lariz laricina (DuRoi) 
K. Koch 

Laurercia spp. 

Ledum decumbens (Ait.) 
Small 

L. groenlandicum Oeder 

Lemna spp. 

L. minor L. 

Leucothoe axillaris (Lam.) 
D. Don 

Ligusticum scothicum L. 

Lithothamnion spp. 

Lycopodium alopecuroides iL. 

Lyon lucida (Lam.) K. Koch 

Lythrum salicaria L. 

Macrocystis spp. 

Magnolia virginiana L. 

Marsupella spp. 

M. emarginata (Ehrenberg) 
Dumortier 

Myrica gale L. 

Myriophyllum spp. 

M. spocatum L. 

Nayas spp. 

Nelumbo lutea (Willd.) Pers. 

Nitella spp 


Common name” 


(Moss) 

(Moss) 

Black ash 
(Red ash) 
Rockweeds 
(Rockweed) 
(Rockweed) 
Manna grasses 


Loblolly bay 
(Orchids) 
(Green algae) 
Shoal grass 
(Sea grass) 
(Mare’s tail) 
(Hydrilla) 
Inkberry 
Winterberry 
Marsh elder 
Rushes 

Black grass 
Bayonet rush 
Needlerush 
Sheep laurel 
Bog laurel 
Summer cypress 


White mangrove 
(Kelps) 


Tamarack 

(Red algae) 

Narrowleaf Labrador 
tea 

Labrador tea 

(Duckweeds) 

Common duckweed 


Coastal sweetbelis 
Beach lovage 
Coralline algae 
Foxtail clubmoss 
Fetterbush 

Purple loosestrife 
Sweet bay 
(Liverworts) 


(Liverwort) 
Sweet gale 
Water milfoils 
(Water milfoil) 
Naiads 
American lotus 
(Stoneworts) 
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Scientific name* 

Nuphear luteum iL.) Sitth. & 
J. E. Smith 

Nymphae a spp. 

N. odorata Soland. m An. 

Nyssa aquatica L. 

N. sylvatica Marshall! 

‘ Incuphorus wahlenberq ; 
Brid. 

Panicum capllare L. 

Pedicularis sp. 

Peltandra rirqeeca tL.) 
Kunth 

Pelvetia spp. 

Pencdlas spp. 

Persea bortenea (L.) Spreng. 

Phraqmites australis (Cav.) 
Trin. ex Steud. 

Phyllospadiz scouleri Hook. 

P. torrey S. Wats. 

Picea mariana (Mill.) B.S.P. 


P. sitchensis (Bong.) Carriere 


Pinus contorta Doug. 
ex Loudon 

P. palustris Mill. 

P. serotina Michx. 

Pistia stratiotes L. 

Plantago maritima L. 

Podostemam ceratophyllam 
Michx. 

Polygonum spp. 

P. amphitium L. 

P. tuatorta L. 

Pontederia cordata L. 

Potamogeton spp. 

P. gramineus L. 

P. natans L. 


Populus balsamifera L. 
P. deltordes W. Bartram 
ex Marshall 
Potentilla anserina L. 
P. fruticosa L. 
P. palustris (L.) Scop. 
Puccinellia grandis Swallen 
Quercus bicolor Willd. 
Y. lyrata Walter 
Q. michaurii Nutt. 


Ranunculus pallasi Schlecht. 


R. trichophyllus D. Chaix 


Rhizophora mangle L. 
Rhododendron marimum L. 
Rhynchospora spp. 

Rubus chamaemorus L. 
Rumer maritimus L. 


Common name’ 


(Yellow water lily) 
(Water lihes) 
(White water lily) 
Tupelo gum 

Black gum 


iMoss) 
Old witch grass 
(Lousewort) 


Arrow arum 

(Rockweeds) 

iGreen algae) 
Red bay 


Reed 
(Surfyrass) 
(Surfgrass) 
Black spruce 
Sitka spruce 


Lodgepole pine 
Longleaf pine 
Pond pine 
Water lettuce 
Seaside plantain 


Riverweed 
Smartweeds 
Water smartweed 
Bistort 
Pickerelweed 
Pondweeds 
(Pordweed) 
Floating-leaf 
pondweed 
Balsam poplar 


Cottonwood 
Silverweed 
Shrubby cinquefoil 
Marsh cinquefoil 
(Alkah grass) 
Swamp white oak 
Overcup oak 
Basket oak 
(Crowfoot) 
White water 
crowfoot 
Red mangrove 
Great laurel 
Beak rushes 
Cloudberry 
Golden dock 





Scientific name* 

R. mericenus Meisn. 

Rupyra spp. 

R. maritima L. 

Sagittaria spp. 

Salicornia spp 

S. europaea L. 

S. rorgimeca L. 

Salix spp. 

S. alazensis (Anderss.) Coville 

S. fuscescens Anderss. 

S. ovalifolia Trautv. 

s planifolia Pursh 

S. reteculata L. 

Salrinia spp. 

Sarcohatus vermiculatus 
(Hook.) Torr. 

Scurpus SPP. 

S. acutus Muhl. ex Bigel. 

S. americanus Pers. 

S. robustus Pursh 

Seolochloa festucacea 
(Willd.) Link 

Solidago SEM POTVUTENS R 

Sparganium hyperboream 
Laest. 

Spartina alterna flora 
Loiseleur 

S. cynosuroides (L.) Roth 

S. folvosa Trin. 

S. patens (Ait.) Mubl. 


Sphagnum spp. 

Spiraea beauverdiana 
C. K. Schneid. 

S. douglasii Hook. 

Spirodela spp. 

Stellaria spp. 


Common name’ 
(Dock) 

Ditch grasses 
Widgeon grass 
Arrowheads 
Glassworts 
(Samphire) 
(Common pickleweed) 
Willows 

Feltleaf willow 
Alaska bog willow 
Ovalleaf willow 
Diamondieaf willow 
Netleaf willow 
Water ferns 


Greasewood 
Bulrushes 

Hardstem bulrush 
Common threesquare 


(Bulrush) 


Whitetop 
Seaside goldenrod 


(Bur-reed) 


Saltmarsh cordgrass 
Big cordgrass 
California cordgrass 
Saltmeadow 
cordgrass 


Peat mosses 


Alaska spiraea 
(Spiraea) 

Big duckweeds 
(Chickweed) 


Scientific name* 
Suaeda californica S. Wats. 
Tamariz gallica L. 
Tarediam distechum (L.) 

L. C. Rich. 
Thalassia testudinum 

K. D. Koenig 
Thuja occidentalis L. 
Tolypella spp. 
Trapa natans L. 
Triglochin marifimum L. 
Typha spp. 
T. angustifolia R 
T. latifolia L. 
Ulmus americana L. 
Ulva spp. 
Utreularva spp. 
l”. macrorhiza LeConte 
Vaccinium corymbosum L. 
4 OL YCORCOS R 
V. uliginosum L. 
V. vitis-rdaea L. 


Vallisneria americana Michx. 


Verrucaria spp. 
Wolffia spp. 
Woodwardia virginica (L.) 
J. E. Smith 
Xanthium strumarium L. 
Xyris spp. 
Xyris smalliana Nash 
Zansichellia palustris L. 
Zenolna pulverulenta 
(W. Bartram) Pollard 
Zizania aquatica L. 
Zizaniopsis miliacea (Michx.) 
Doell & Aschers. 
Zostera marina L. 
Zosterella dubia (Jacq.) Small 


BEST COPY AVAILABLE 


Common name” 


(Sea blite) 
Tamarisk 


Rald cypress 


Turtle grass 
Northern white cedar 
(Stoneweorts) 

Water +. 

Arrow grass 

Cattails 
Narrow-leaved cattail 
Common cattail 
American elm 

Sea lettuce 
Bladderworts 
(Bladderwort) 
Highbush blueberry 
Small cranberry 

Bog blueberry 
Mountain cranberry 
Wild celery 

(Lichens) 
Watermeals 


Virginia chain-fern 
(Cocklebur) 
Yellow-eyed grasses 
(Yellow-eyed grass) 
Horned pondweed 


Honeycup 
Wild rice 


Southern wild rice 


Eelgrass 
Water stargrass 








Scientific name _ 


Acmaea spp. 
Acropora spp. 
Agrenia spp. 
Amphipholis spp. 
Amphitrite spp. 
Ancylus spp. 
Anodonta spp. 
Anodontoides spp. 
Anopheles spp. 
Aplera spp. 
Arenicola spp. 
Asellus spp. 
Baetis spp. 
Balanus spp. 
Bryocamptus spp. 


Caenis spp. 
Callianassa spp. 
Cambarus spp. 
Canthocamptus spp. 


Cerrvanthus spp. 
Chactopterus spp. 
Chironomus spp. 
Chironomidae 
Chthamalus spp. 
Cnemidocarpa spp. 
Crassostrea spp. 

(. virginica (Geml.) 
Dendraster spp. 
Dramesa spp. 
Donar spp. 
Echinocardium spp. 
Elliptvo spp. 
Emerita spp. 
Ephemerella spp. 
Erpobdella spp. 
Eukiefferiella spp. 
Eunapius spp. 
Euzonus spp. 
frammarus spp. 
Gelastocoris spp. 
Gordonia ventalina L. 
Helobdella spp. 
Heteromeyeniva spp. 
Hippospongia spp. 


APPENDIX B 


Scientific and Common Names 
of Animals 


Common name* 


Limpets 

Staghorn corals 

Springtails 

Brittle stars 

Terebellid worms 

Freshwater mollusks 

Freshwater mollusks 

Freshwater mollusks 

Mosquitos 

Pouch snails 

Lugworms 

Isopods 

Mayflies 

Acorn barnacles 

Harpacticoid 
copepods 

Mayflies 

Ghost shrimp 


Tunicates 

Oysters 

Eastern oyster 
Sand dollars 

Midges 

Wedge shells 

Heart urchins 
Freshwater mollusks 
Mole crabs 

Mayflies 

Leeches 

Midges 

Freshwater sponges 
Blood worms 

Scuds 

Toad bug's 

Common sea fan 
Leeches 

Horse sponges 
Encrusting sponges 


"Most common names refer only to general groupings 
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Scientific name 
Homarus americanus 
Milne-Edwards 
Hydropsyche spp. 
Lampsilis spp. 
Ligia spp. 
Limnodrilus spp. 
Littorina spp. 
Lumbriculus spp. 
Lymnaea spp. 
Macoma spp. 
M. balthica (Linne) 
Melita spp. 
Mercenariva spp. 
Modiolus spp. 
Montipora spp. 
Muricea spp. 
Mya spp. 
Mytilus spp. 
Nassarius spp. 
Nemoura spp. 
Nerews spp. 
Nerita spp. 
Notonecta spp. 
Oliva spp. 
Orchestia spp. 
Ostrea spp. 
Parastenocaris spp. 
Patella spp. 
Pecten spp. 


Petricola pholadiformis Lam. 


Phylloqnathopus riquer 
Maryek 
Physa spp. 
Pisaster spp. 
Pisedium spp. 
Placopecten spp. 
Platyodon spp. 
Pollicipes spp. 
Porites spp. 
Pristina spp. 
Procambarus spp. 
Psephenus spp. 
Renilla spp. 
Sabellarva spp. 
Saldula spp. 
Saridomus spp. 
Simuliam spp. 
Siphonarva spp. 
Sphaeriam spp. 


Common name 


American lobster 
Caddisflies 
Freshwater mollusks 
Slaters 
Olyochaete worms 
Periwinkles 
Oligochaete worms 
Pond snails 
Macomas 

Baltic macoma 
Amphipods 
Quahogs 

Mussels 

Corals 

Sea whips 
Soft-shell clams 
Mussels 

Mud snails 

Stone flies 

Clam worms 
Nerites 

Back swimmers 
Olive shells 

Beach hoppers 
Oysters 

Copepods 

Limpets 

Scallops 

False angel wing 


Copepod 

Snails 

Sea stars 
Fingernail clams 
Deep-sea scallops 
Boring clams 
(sooseneck barnacles 
Corals 

Olyochaete worms 
Crayfish 

Riffle beetles 

Sea pansies 

Reef worms 

Shore bugs 

Venus clams 

Black flies 

False limpets 
Firgrernail clams 











Scientific name 


Spongila spp. 


St rongylocen frotus spp. 


Tabanus spp 
Tellina SPP 
Tetraclita spp. 
Thais spp 


Common name" 
Freshwater sponges 
Sea urchins 

Flies 

Tellin shells 


Acorn barnacles 
Rock shells 


Scientific name 


Thyone Spp. 

Tivela stultorum (Mawe) 
Tortovus spp 

Tubwfer Spp. 

lca spp 

l rechis spp 
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Common name” 


Sea cucumbers 
Pismo clam 
Mayfhies 
Sewage worms 
Fiddler crabs 
Echiurnd worms 


APPENDIX C 


Glossary of Terms 


acid Term applied te water with a pil bess than 5.5 

alkaline Term applet to water with a pil greater than 74 

bar An elongated landform generated by waves and currents. 
usually runtung parallel to the shore. composed predomunant 
hy of uncensehdated sand. gravel stones, cotddes. of rubdde and 
with water om two mdes 

beach A shegeng landform on the shore of larger water badies 
generated by waves and currents and extending from the water 
te a dietenct break mm landform or substrate type (ec g.. a fore 
dune, cliff, or bank) 

brackish Marine and Estuarime waters with Mixohaline saben 
ity. The term should not be apphed te mland waters (see page 
2) 

boulder Rock fragments larger than 60.4 cm (24 inches) m 
diameter 

broad-leaved deciduous Wood) angiosperms (trees of shrubey 
with relatively wide, flat leaves that are shed during the cold 
or dry season, @g.. black ash (F rasines negra) 

broad-leaved evergreen Wow) angnosperm: (trees or shrubs) 
with relatively wide, flat leaves that generally remain green 
and are usually persstent for a year or more, eg, red man 
grove (Rhizophora mangle) 

calcareous Formed of calcuum carbonate of magnessum car 
benate ty teokgneal depostien of inergane prectatien im suf 
fieent quantities to effervesce carbon diude veahly when 
treated with cold 6.1 normal hydrechlone acd. Calcareous sands 
are usually formed of a mixture of fragments of mollusk shell, 
echinederm spenes and skeletal material, coral, foramumfera. 
and algal platelets te g.. Halimeda) 

channel © An open conduit either naturally of artificially created 
which penodically or continueusly contains moving water, or 
whch forms a connecting lnk between two bodes of standing 
water (Langhem and Iseri 1940-5) 

channel bank The shoqung land bordenng a channel The hank 
has steeper slope than the bottom f the channel and is usual 
ly steeper than the land surrownding the channe! 

circumpestral Term applied to water with apliof 5 5te 74 

codominant Two or more spemes providing about equal area! 
cover which om combunation control the environment 

cobbles Rock fragments 7.6 em (8 inches) te 25.4 em 110 inches) 
in diameter 

deciduous stand A plant community where decducus trees or 
shrubs represent more than 50% of the tetal areal coverage 
of trees of shrubs 

dominant The species controlling the environment 

dormant season That portion of the year when frosts cecur (see 
US. Departement of Interior, National Atlas 1970:110-111 for 
generalized regnronal delineation) 

emergent hydrophytes bret rooted. herbaceous angrosperm. 
that may be temporanly to permanently flooded at the hase 
but de net tolerate prolonged mundation of the entire plant, 
eg... bulrushes (Seorpus opp.) saltmarsh cordgrass 

emergent mosses VMieses ocourmng in wetlands but generally 
net covered by water 

eutrophic lake Lake that has a huh concentratien of plant 
nutnents such as mtragen and phosphorus 
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evergreen stand A plant commutut) where evergreen tnees ot 
shrubs represent more than 3% of the total areal coverage 
of trees and shrubs. The cancpy is never without folage 
however, indridual trees of shrubs may shed thea heaves 
(Muetler-Domtens and Ellenterg 1974) 

extreme high water of spring tides The hychest Ode cocurnng 
during a lunar month, usually near the new of full moon. Thes 
s equivalent to extreme hygher bagh water of muxed setredrurnal 
toches 

extreme low water of spring tides The bowest tide cocornmg 
during a hunar month, weually near the new of full moon. Tie 
is equivalent to extretne lower low water of maxed setredurnal 
todes 

Mat A level landform composed of uncomselidated sedometits — 
usually mud of sand. Plate may be irregularly shaped or 
elongate and continuous with the shore, whereas bars are 
generally elongate, parallel to the shore, and separated from 
the shore by water 

feasting plant A non anchored plant that floats freely im the 
water or on the surface, eg. water hyacinth (hechhorne 
crasspes) or commen duckweed (Lemna miner) 

fleating-leaved plant A rooted. herbaceous hydrophyte with 
some leaves floating on the water surface, eg. white water 
Lily (Nymphacd oderatas, floating beaved pomdweed (Pete mcg 
tom natans) Plants such as yellow water bly (Nuphor lutewm) 
which sometimes have leaves ramed above the surface are con 
adered floating leaved plants or emergent» depending: on therr 
growth habit at a particular site 

Needplain “a flat expanse of land bordering an odd river 
(see Reid and Weed 1976-72, 84) 

fresh Term applied to water with salinity less than 05 
disselved salts 

gravel A mixture composed prmarily of rock fragments 2 mm 
(0.08 inch) te 7.6 em (3 inches) in diameter. U eually contains 
much sand 

growing season The frost-free pened of the year (see US 
Department of Interior, National Atlas 197:110-111 for 
generalized regrena! Celineation) 

haline Term used to indicate dominance of ocean salt 

herbaceous With the characteristics of an herh. a plant with me 
perustent wood) stem above ground 

histesels (ryan souls (see Appendia Th 

hydric sail Son! that is wet long enough to pemodically produce 
anaerotac conditions theretry influencing the growth of plant « 

hydrophyte, hydrephytic Any plant growing im water of om a 
substrate that i at least perodically defieent im oxygen as a 
result «f excessive water content 

hyperhaline Term to characterize waters with salinity greater 
than 40)... due to ccean-derived salts 

hypersaline Term to characterize waters with salimty greater 
than 40°)... due to land derived salts 

macrophytic algae Aliya! plants large enough either as endned 
vals of communities to be readily viele without the ard of 
optical magnification 

mean high water The average heyht of the hah water over 19 
years 











mean higher high tide The average beget of the hygher of tuo 
unequal daily bagh tides over 19 years 

mean low water The average beqht of the low water ower 19 
years 

mean lower low water The average beget of the bower of two 
unequal daily low tides over 19 years. 

mean tide level A plane midway between mean hyh water and 
mean low water. 

mesohaline Term to characterize waters with salrwty of 5 to 
18... due to ocean-derived salts. 

mesophyte, mesophytic Any phan! growing where meosture and 
aeration condtions he between extremes (Plants typacally fund 
m hatwtats with average mesture conditions, net usually dry 
or wet.) 

mesesaline Term to characterize waters with salinity of 5 to 
18)... due te land-derived salts 

mineral soil S4) corpesed of prederunant!) meneral rather than 
orgame materials (see page 44). 

misohaline Term to characterize water with salimity of 0.5 to 
30, due to ocean salts. The term is roughly equivalent te 
the term brackieh. 

mixesaline Term to characterize waters with salinity of 0.5 to 
., due to land derived salts. 

med Wet soft earth composed predominantly of clay and silt — 
frre moneral sediments less than 0.074 mm on diameter (Black 
1968, Liu 197 

needieteaved deciduous Woe) pv mnosperms (trees or shrubs) 
with needle shaped or scale like leaves that are shed during the 
cold or dry season, ¢g.. bald cypress (Tarediam distichum). 

needleteaved evergreen Woody gymnosperms with green. 
needle shaped. or scale he leaves that are retarmed by plants 
throughout the year, eg. black spruce (Picea marvana). 

Nonpersiste Mt emergents emergent hydrophytes whose leaves 
and stems break down at the end of the growing season se that 
most above ground portions of the plants are easily transported 
by currents, waves, ot ice. The breaxdown may result from nor 
mal decay or the physcal force of strong waves of ie At cer 
tan seasons of the year there are no visitle traces of the plants 
aberve the surface of the water, eg. wild nee (Z:20n00 aquatwe), 
arrow arum (Peltandra rorguneeca). 

obligate hydrephytes Species that are found only on wetlands | 
eg. cattail (Typha latifolia) as opposed to ubiquitous species 
that grow ether in wetland of on upland—e g . red maple (Acer 
rubrum) 

oligehaline Term to characterize water with salinity of 0.5 to 
5.0», due to ecean-derived salts. 

oligesaline Term to characterize water with salinity of 0.5 to 
5 0/.. due to land-derived salts 

organic soil So) composed of predomunant!) organs rather than 
muneral maternal Equivalent to Histosel (see page 44). 

persistent emergent brmergent hydrophytes that normally re 
man standing at least until the hegunning of the meat grow ong 
season, eg. cattails (Typha app.) or bulrushes (Seorpas app.) 

photic rene The upper water layer down to the depth of effec 
tive lyght penetration where photosynthess halanoes respera 
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tom. This lewel (the compensation bevel) usually occurs at the 
deqth of 1% hgtt penetration and forms the lower boundary 
of the zone of net metabohe production 

proncer plants Hertacesus annual and seedling perenma! plant» 
that cobomune tare areas as a first stage m secomdary successon 

polvhaline Term to characterwe water with salewty of 18 to 
YY... due te eoean salts. 

polysaline Term to characterize water with salinity of 18 to 
WY... due to land derived salts. 

saline (ieteral term for waters contamung Various dissdved salts 
We restrict the term to inland waters where the ratios of the 
salts often wary; the term haline ix apphed to coastal waters 
where the salts are roughly m the same proportion as found 
m undiluted sea water (see payee 25) 

salinity The total amount of sedd material in grams contained 
ml kg of water when all the carbonate has been converted to 
onude, the bromune and rodine replaced try chlorine. and all the 
orgame matter completely oxidized 

sand Composed predominant!) of coarse grammed muneral sec 
ments wrth diameters larger than © 074 mm (Black 168) and 
smaller than 2 mm (Liu 1970, Weber 1973) 

shrub A woody plant which at maturity is asually less than 6 
m (20 feet) tall and generally exhituts several erect, spreading. 
of prostrate stems and has a bushy appearance. eg. speckled 
alder (Alnus rege) or buttonbush (Cophalanth ux aceedentel ia’ 

sound A tuxty of water that i usually bread, elongate, and 
parallel to the shore between the mamland and one of more 
islands 

apring tide The highest high and lowest low tides during the 
lunar memth 

stene Kock fragments larger than 25.4 em (10 inches) but bess 
than 60.4 om (24 inches) 

submergent plant A vascular or mony ascular hydrophyte. ether 
rooted of nomrooted. which hes entirely beneath the water sur 
face, except for flowenng parts in some speces, ¢ g. wild celery 
(Vallienera americana) or the stoneworts (Chara spp.) 

terrigences Derived from or onginating on the land (usually 
referring te sediments) as opposed to maternal on sediments 
produced m the ocean (manne) of as a result of brolagne activity 
(teogrenous) 

tree A woody plant which at maturity is usually 6 m (20 feet) 
or more mn heytit and generally has a suryrle trunk. unbranched 
for T moor more above the ground. and a more or bess definite 
crown, eg, red maple (Acer rubrum), northern white cedar 
(Thaya ocevdental vs) 

water table The upper surface of a zone of saturation No eater 
table exists where that surface is formed by an impermeable 
hedy (Langheim and leer 1960-21) 

weedy plant A seed plant (gymnosperm of angrosperm) that 
develops persistent, hard. fibrous tissues, hascally xylem. eg 
trees and shrubs 

serophyte, verophytic Any plant growing on a hatetat om whet 
an apprecable portion of the rooting medium dines to the wilt 
ing coeffieent at frequent intervals (Plants typically fownd in 
very dry habitats) 
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APPENDIX D 


Criteria for Distinguishing Organic 
Soils from Mineral Soils 


The criteria for distinguishing orgaric soils from mit - zal 
soils in the United States (U.S. Soil Conservation Service, 
Soil Survey Staff 1975:13-14, 65) are quoted here so that 
those without ready access to a copy of the Soil Taxonomy 
may employ this information in the classification of 
wetlands: 

For purposes of taxonomy, it is necessary, first, to define 
the homuts that dostergrunsh muneral seal material from orgame 
sell material and, second, te define the minimum part of a 
soil that should be uneral if the sail i te be classified as 
a tuneral seal 

Nearly all souls comtam more than traces of beth mineral 
and organic compe ments im seme hemzems, but mest seals are 
dommnantly one of the other. The horizons that are less than 
abet 20 to 35 percent orgame matter by weaght have prop 
erties that are more nearly these of muneral than of organic 
sails Even woth thus seperation, the volume of organmec matter 
at the upper limit exceeds that of the muneral material in 
the fime-earth fraction. 


MINERAL SOIL MATERIAL 
Mineral seal material either 
1. Ils newer saturated with water for more than a few days 
and has <20 percent organic carbon by weight, or 
2 Is saturated with water for long periods of has heen 
artificially dramed, and has 
a. Lees than 14 percent organic carbon by weight of 0 per 
cemt or more of the mineral fraction is clay, 
b. Less than 12 percent orgame carbon by weight if the 
mineral fraction has ne clay, of 
© A propertonal content of ongame caben between 12 and 
18 percent if the clay content of the muneral fraction is be 
tween zero and 0 percent. 
Seil material that has more organic carhen than the 
amewnts just given is considered to be organ maternal 


DISTINCTION BETWEEN MINERAL SOILS AND 
ORGANIC SOILS 

Mest seus are demunantly muneral material, but many 
muneral seals have hemzcns of ongamic material bor sempbieity 
m writeng definitions of taxa, a distinction hetween what is 
meant by a mineral seil and an organic sei! is weeful. In a 
roneral seal the depth of each homzen rs measured from the 
top of the first herzen of mineral material In an orgame 
sell, the depth of each horizon is measured from the hase 
of the aerial parts of the growing plants or, if there is no 
continueus plant cover from the surface of the iaver of 
orgame materials To apply the definitions of many taxa, 
therefore. ome must first decade whether the seul is mineral 
of? organ 

If awl has beth organic and muneral humans the relative 
thickness of the organic and the muneral seal maternal» must 
he conmdered At some point one must decide that the 
runeral homzens are mare rmportant This peunt 1 artetrary 
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and depends m part on the nature of the materials A thack 
layer of sphagnum has a very bow bulk density and comtame 
less orgame matter than a thennet layer of well -decornge med 
muck. It os much easmer to measure theckness of layers m the 
frebd than it us to determune tons of orgame matter per hec 
tare. The definition of a muneral seal, therefore, is based on 
thickness of the horizons or layers, but the limits of thick. 
ness must vary with the kunds of materials. The defimutien 
that follows is intended to classefy as monetal seals theme that 
have fo more orgamec material than the amount permitted 
m the histac epapedon, whach is defimed later on this chapter 

To determine whether a soil is organic or mineral, the 
thickness of horizons us measured from the surface of the 
sell whether that is the surface of a mineral or an organic 
horzen. Thus, any 0 horizon at the surface is comadered an 
orgame horizon, if it meets the requirements of orgarac seal 
material as defined later, and ts thickness 1s added to that 
of any other orgame horizons te determine the total thick. 
ness of orgame sel materials. 


DEFINITION OF MINERAL SOILS 
Mineral soils, in this taxonomy, are soils that meet one of 
the following requirements. 
1. Mueneral sei! material <2 mn im diameter (the fine-earth 
fraction) makes up more than half the thickness of the up 
per 80 om (31 mh 
2. The depth to bedrock is <40 cm and the layer or layers 
of mineral soil directly above the rock either are 10 cm or 
more thick of have half or more of the thickness of the over. 
lyong orgame seil material, or 
3. The depth to hedruck is >40 om, the mineral sei! maternal 
mmediately above the bedrock os 10 cm or more thick, and 
either 
a Onrgaric set] material ws <40 cm thick and is decomposed 
tcommesting of heme of sapre materials as defined later) 
or has a bulk density of 0.1 of more, of 
b. Organic soil material is <60 cm thick and either is un 
decomposed sphagnum of moss fibers or has a bulk demesrty 
that is <0.1. 


ORGANIC SOIL MATERIALS 

Orgaiwe seal materials and orgamec sels 

1. Are saturated with water for long periods of are arty 
fievally dramned and, exchuding lve roots, (a) have 18 percent 
or mere orgame carbon if the muneral fraction is 60 percent 
or more clay, (b) have 12 percent or more organic carbon 
if the muneral fraction has ne clay. of (c) have a proportional 
comtent of orgame carbon between 12 and 18 percent if the 
clay comtent of the muneral fraction ts between zero and 60 
percent, of 
2 Are never saturated with water for more than a few days 
and have 20 percent of more orgame carbon 

Item 1 on this definition covers materials that have heen 
called peats and mucks. Item 2 1s untended te include what 
has been called litter of © horizens. Not all organic seil 











matenals accumulate mor under water Leaf litter may rest 
om a lthuc contact and suppert a forest. The only sail mm this 
Stuatien is orgatmec on the sense that the muneral fraction ts 
apprectally less than half the weaght and is only a amall 
percentage of the volume of the seal 


DEFINITION OF ORGANIC SOILS 
(rgamec seols (Histesols) are souls that 
1 Have orgame soil materials that extend from the surface 
te one of the following 
a. A depth within 10 cm of bess of a ithe of paralithic com 
tact, prowided the thickness of the organic sell materials 
i mee than twice that of the mineral sail above the con 
tact, or 
b. Any depth of the orgame seil material rests on frag 
metital matenal (gravel, stomes cutddes) and the interstices 
are filled with orgame matenals, of rests on a lithe of para 
ithuc contact; or 
2. Have orgame materials that have an upper bowndarn 
withon 40 cm of the surface and 
a. Have one of the following thicknesses 
(1) 6 em of more of three-fourths or more of the volume 


is mons filers or the moist bulk demaity is <O.1 g¢ per cubic 
cemtumeter (6.25 Ihe per cutec foot, 
(2) 40 cm or more if 
(a) The organic soil material is saturated with water 
for long periods (>6 months) or is artificially dramed 
and 
ib) The orgamic material conssts of sapric or hemic 
matenals or consists of fibric materials that are less 
than three-fourths moss fibers by volurme and have a 
most bulk density of 0.1 or more, and 
b. Have organic soil materials that 
(1) Do not have a mineral layer as much as 40 cm thick 
either at the surface or whose upper boundary is within 
a depth of 40 cm from the surface: and 
(2) Do not have mineral layers, taken cumulatively, as 
thick as 40 cm withen the upper 80 cm 
It is a general rule that a soil is classed as an organic 
soil (Histesel) either if more than half of the upper 80 cm 
(32 mm.) (sc] of seal ts organic or if organic soil material of 
any theckness rests on rock or on fragmental material 
having interstices filled with orgame materials 
Soils that do mot satisfy the criteria for classification as 
orgame soils are mineral! seals 
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APPENDIX E 


Artificial Keys to the Systems and Classes 
Bey ter the Systems 


1. Water regime influenced by oceanic tides, and salinity due to ocean-derived salts 0.5 ~ of greater 
. Semi-enclosed by land, but with open, partly obstructed of sporadic access to the ocean. Halimity wide-ranging 


because of evaporation or mixing of seawater with runoff from land .. ESTUARINE 
_ Little or no obstruction to open ocean present. Haimity usually eahaline, little mixing of water with runoff 
from land . | 3 
3. Emerg-nts. trees, or shrubs present | ESTUARINE 
3. Emergents, trees, or shrubs absent | MARINE 
1. Water regime not influenced by ocean tides, or if influenced by oceanic tides, salinity less than 05 

4. Persistent emergents, trees, shrubs, or emergent mosses cover 30% or more of the area... . . PALI'STRINE 
4. Persistent emergents, trees, shrubs, or emergent mosses cover bess than 30% of substrate but honpersastent 
emergents may be widespread during some seasons of year .. beudoenensesenenes es q 
5. Situated in a channel; water, when present, usually flowing | RIVERINE 
5. oe in a basin, catchment, or on level or slopang ground; water esunlly ret flowing , | " 
. Area § ha (20 acres) or greater oo een peveuees | LACT STRINE 
fi. Area OOD GH B BB occvccccescsvcascevosvevesscovaceseoss | 7 

. Wave-formed or bedrock shoreline feature present or water depth 2 m (6.6 feet) 
or more . ‘oes LACUSTRINE 


_ No wave formed © or bedrock shoreline feature present and water lens than 2m deep . PALUSTRINE 


Key to the Classes 


1. During the growing season of most years, areal cover by vegetation is less than 30% 
2. Substrate a ndge or mound formed by colonization of sedentary invertebrates (corals, oysters, 


tube worms) .......... REEF 

2. Substrate of rock or various sined erdiments often occupied by invertebrates but not formed by colonization 
of sedentary invertebrates . . - 3 

3. Water regime subtidal, permanently flooded, intermittently ae or semipermanent flooded. Substrate 
usually not seal 4 

4. Substrate of bedrock, boulders, of stones occurring singly or im combination covers 75% or more of the 

area ' : ;' , heek BOTTOM 

4. Substrate of organic material, mud, sand, gravel, or cobbles with less than 75" areal cover of stones, 
boulders, or bedrock UNOONSOLIDATED BOTTOM 


3. Water regime irregularly exposed, regularly flooded, irregularly flooded, seasonally flooded, temporarily 
flooded, intermittently flooded, saturated, or artificially flooded. Substrate often a seal 5 
5. Contained within a channel that does not have permanent foewing water (e., Intermittent Subsystem 


of Riverine System or Intertidal Subsystem of Estuarine System) STREAMBED 

5. Contained in a channel with perennial water or not contained in a channel " 
6. Substrate of bedrock, boulders, of stones occurring singly or mm combination covers 75% or more of 
the area ROCKY Sion 

6. Substrate of orgame material, mud, sand, gravel, or cobbles, with less than 75% of the cover commesting 
of stones, boulders, of bedrock UNOONSOLIDATED SHORE 


1. During the growing season of most years, percentage of area covered by vegetation 30% of greater 
7. Vegetation composed of pioneering annuals of seedling perennials, often not hydrophytes, occurring only at 


time of substrate exposure m 
8. Contained within a channel that dees not have permanent fewing water STREAMBED (VRCETATED) 
&. Contained within a channel with permanent water, or net contamed 

ma channel PNOONSOLIDATED SHORE (VRGETATED) 
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7. Vegetation composed of algae, bryophytes, lichens, or vascular plants that are usually hydrophytic 





perennials 9 

9. Vegetation composed predominantly of nonvascular species 10 
10. Vegetation macrophytic algae, mosses, or hchens growing in water or the 

splash zone of shores AQUATIC BED 

10. Vegetation mosses or lichens usually grow ing on orgamc soils and always outside the splash zone 

of shores MOSS-LICHEN WETLAND 

9 Vegetation composed predominantly of vascular speces 1] 

11. Vegetation herbaceous 12 

12. Vegetation emergents EMERGENT WETLAND 

12. Vegetation subtmergent, floating leaved, or floating AQUATIC BED 

11. Vegetation trees or shrubs 13 

13. Dommants less than 6 m (20 feet) tall SCRUR-SHRUR WETLAND 

13. Dommants 6 m tall or taller FORESTED WETLAND 
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Mate | ‘ fa catiort yYeTEM Marin REYSTEM Sultida as® Rock Bettem, st pcLass Bedrock WaTER REGIME Swhtids 
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Plate 2.—( lassification: system Marine, sunsvsTew Subtidal crass Reef evectaes ( rai, WATER REGIME Sultidal, WaTEs 


era ‘ia 
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Plate 3. Two habwtats are shown here Classification of landward (hghter) zone sysTeM Manne, SUBSYSTEM Intertidal. CLass 
Rocky Shore, stpcLass Bedrock, WATER REGIN, Irregularly Flooded, waTER CHEMISTRY Ewhaline Classification of seaward 
(darker) zone SYSTEM Marine. sUReYSTEM Intertidal CLass Aquatic Bed, suUpcLass Algal, DOMINANCE TYPE Fucus emreles 
WATER REGIME Regularly Flooded, wai rr CHEMISTRY Ewhaline Swhordinate plants om the aquatic bed mnchude rockweed (/ weu:s 
eecwliowes) knotted wrack (Aecephyl/am nodosum), and Imeh moss (hond rus crisps) This phote was taken at low tide (Ne wport 
(ouwnty, Rhede Island: July 1977. Phote by F.C. Golet) 


BEST COPY AVAILABLE 








Plate 4.—Two habitats are shown here. Classification of landward (lighter) zone: system Marine, sUpsysTEe™ Intertidal, CLASS 
Rocky Shore, sUBCLASS Rubble, WATER REGIME Irregularly Flooded, WATER CHEMISTRY Euvhaline. Classification of seaward (darker) 
zone: SYSTEM Marine, SUBSYSTEM Intertidal, CLASS Aquatic Bed, sUBCLASS Algal, DOMINANCE TYPE Fucus vremculoeus-Ascophyllun 
nodosum, WATER REGIME Regularly Flooded, WATER CHEMISTRY Euhaline. Most stones are larger than 30.5 cm (12 in) in diameter 
(Washington County, Rhode Island: July 1977. Photo byw F. C. Golet) 
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Plate 5.—Classification: system Marine, sunsysTemM Intertidal. cLass Unconsoldated Shore, SUBCLASS Sand, WATER REGIMES 
Regularly Flooded (seaward from the woman to the breaking waves) and Irregularly Flooded (landward from the woman to the 
hase of the sand dunes), WATER CHEMISTRY Euvhaline. Lines of wrack (dead Fucus spp.. Ascophyllum nodosum, and Zostera marina) 

n the beach mark the landward limit of various high tides during the past several days. The photo was taken at low tide. (Parker 
River National Wildlife Refuge, Essex County, Massachusetts; September 1985; Photo by F.C. Golet) 
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Plate 6 ‘ lassifi atior SYSTEM Marine “| RS yVSTEMw Intertidal CLASS l'y ’ lated 
Re gular! Fy vided (lower two thirds t heach) and Irregularly f Mwwpent ( ipyper ne trmird of beach near bane f cliffs) ATER 
mty ( ahifortia 4 ip” ti¥ i t ' \ arter) 


CHEMISTRY Euhaline (Pont Reyes Nationa! Seashore, Marin ¢ 
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Plate &.—(Classification system Estuarine, sURSYSTEM Subtidal, CLas® | nconseldated Rettem, SUBCLASS Mud, WATER REGIME 


Swivtrdal WATER CHEMISTRY Mixohalene Th ' res within the bpord Becgre wrap }’r noe (slammer marnthed m SVLASh YS | rigs 


than 180) om (0) Tt) Gees ji owen ( are Hiaire Bow ut A lash bipree ™ Tut " rt eke 
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Plate 9 
VUyr 


Clasmficatwon 


syeTew } et uarine 


1 RSVSTEM Subtidal, (Lass Aquatic Bed, #0 8CLASS Rooted Vascular, boMINANCE TYP? 
phyllium ay tum. WATER REGIME Subtidal WATER CHEMISTRY Mixchaline Subordinate plant speces umclude mare's ta 
UMigpurie tetraphalie) end crowtest ene srulus pellesii). This pond is torated on canstal tundra: it ic Geaded with tidel water 
turing exceptionally hagh tides (he fen than moemt? > Plant haractert ryy the aquatec bed are shown ony the pipet ener 
Stwee A und Narokachok River Y vkonm Kuskok worm [belt \lask | oe Phot 
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Plate 10. —( lasetfiatior YeTE w FF etwarvns BSYSTEM Intertidal (Lage Reef et eciase V bok DOWINAWOE TYP® f 
waTheR Re ME Rervular hhanted WATER (ME MISTRY Mixcohaline * ref bual red mangrove (Rs ; 
bn me extal bred com th ier ree’ ih ker, BF Sal bar ( er ( ' ; rif ; Te Phete | ’ | Leilew 
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Pilate 11. a } 


a* atrom S&VY*Tew Eetuarme & @8VeTEw Intertida a St reartied Ber ase Ved w.TPR RPCwe Regular 
Ploxted WaTER CHE MICTRY Mixcthalme Thies phote was taken at bow tede at hugh tebe. the entore chanmmel is fhe : Mela 
flanked bry rregwiar The we where leer tev emergent we ore ap pecert ony wh) part ‘ me gra i} wh ae semariass. temnct 
we ou sf .” ‘? | erweed (/ ov me na) seiges (Carer ramensth ' enrtinen sor-ps > 
Vets Kaskawom Dea, Ales Ths site hes 100m from Angyovaravak Bay on the Bering Sea (Tutahes 
kK er area Ywe Kuskokw | dee ta . \ bw +™ '” " ; ‘ Coles) 


QEST COPY AVAILABLE 





—L A ee 





Plate 12.— Two habwtats he at the edge of this manmade breakwater Classification of upper (hghter) zone svsTew Estuarmne. © 8 


<yeTe™ Intertidal. case Recky Shore, ec eciass Rubble. water eecrwe irregularly Flooded. waTerR CHEMieTRY Fwhalire 
ePPciaL MoperreR Artifimal Clasefication of lower (darker) zone sveTemw Estuarme ®t ee veTEM Intertidal class Aquat Bed 
se RCLASS Algal, POMINANCE TYPE Fucus reeeculoeus, WATER REGIME Regularly Pleeded, WaTER CHEMISTRY Euhaline, SPmcias 
womrreR Artificial (Washington County, Rhode Island, July 1977, Phote by F.C. Gotet) 
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Plate 13 ( lasefication *VSTEM t stuarine, © Re VSTEMw Intertidal cage | ncotachdated Shore st fe 1a88 (obdde (Cprave WaTER 
REc.IwWE® Regu arty Fleested (darker rcme at er hgre { water) and Irregularty Fhocded (remainder {f shore) WalER CMP MIETRI 
Euhaline Mean tidal range in this area of the Arctic Ocean is approximately 15 om (6 im) (Mikkelsen Bay, North Slope Borougt 

Alaska Ju ide bye iw F ( oc vhert 


by 
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: TER REGIME 
ly re whatec? Shy re es! We aee Mud wa 
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Miate 15.—* yYeTe w Eetwarwe. RSYSTEM Intertida ase | meornes lated Shore, et ecLase Med WaTeR RECIME 


’ naTes ew ry Vixet re Minera \lkal gra (Pw hee " : grow mn wieely scattered 
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Plate 16.—( lassification sysTEm Estuarne st Re veTEM Inte rtidal, «Lass Emergent Wetland. «t eciass Persstent powrnawce 


TYPE Spertine alternifiera. WaTER RPCIME Regularty hooded WATER (WE WLETRY Vixeohhal rhe eT! Vir rai Saltmarsh cord 


grass isthe only plant grow mg mn the regularly flooded some of th ssalt mareh Saltmeadow reaigrass (Spartina p ee) me aE De 
” bbe reed OS rage sem per rewmeai are thw newrtgre ‘ res pelearee gr “ at t Pre lar ward e igre itm ar sd ‘ al ; was taker 
s. gr? face i} aea f prit Mia sac Py uRett Sepite mier | os I) it ’ } ‘ € ot whet ) 
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Plate 17.—( laserfication system Estuarine, sUnsYsTEM Intertidal, cLass Emergent Wetland. susciass Persistent, pomInanct 
ryP® Spertine folrose, WATER REGIME Regularly Flooded, WaTER CHEMISTRY Mixohalime. sor Mineral The meet commen sub 
rinate plants are glaseworts (Se/icorssa spp ) This wetland berders an irregularly fleoded emergent wetland dumunated by 
giasewert. The phote was taken at high tide (San Mateo County, California August 1976, Phote by V. Carter) 
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Plate 18.—Classification: system Estuarine, sUBsYSTE™M Intertidal, CLass Emergent Wetland, supCLASS Persistent, DOMINANC! 
rYPe Corer lyngbyei, WATER REGIME Regularly Flooded, WATER CHEMISTRY Mixohaline, son. Organic. The photo was taken at 
w tide. (Coos County, Oregon; May 1977; Photo by D. D. Peters) 
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Plate 19 { jase fi athon SYSTEM } stuarine. SIRS YSTEM Inte rivaal. (LAS Emergent W etlar / sR Lass Be reistent. DOMINANCE 


TYPE Triglochin martiomum., WATER REGIME Irregularly Flooded, WATER CHEMISTRY Mixohaline, sor. Mineral. Subordinate plant 
- rerey~tes ares S para) and sea be puaritaiy (Plant yo maritima T) * Stand i located at the seaw ard ecigre ‘ 
‘ rreyuialr ’ “ted Zone wheres oi? . t bet ta ’ g? t whe \W“ iter feqrtt een than | m (2? ini & ght 
achovens - pobing - ae oe Sr tanding water between penads of mundatior (Mur ipeamlity 

. hyorage Alaska Jurye ‘™ } om 4 i . 
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Plate 21.—( \jassification: sy*TEeM Estuarin BSYSTEM Intertidal, CLASS Ervergent Wetland. st 8CLASSs Persistent. DOMINANCG 
}TYPE Scirpus americanus, WATER REGIME Regularly Flooded, WATER CHEMISTRY Mixohaline, sot. Organic. Subordinate speci 
" | <aceerwen rdera (Spartes patens) and sitrmaret rdgrTra LSpertiy lernifloray, these Appear a b iringe at te 
Nate’ edge (Dorchester ( rit Mar und, Jum 174, Photo | ¥. Larver) 
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Plate 22. 


Classification: SYSTEM Estuarine, sUpsysTEeM Intertidal, cLass Emergent Wetland, supc ass Persistent, pOMINANC! 


TYPE (Carer Lyn gerye WATER REGIME Irregularty hooded WATER CHEMISTRY Olwrohaline eit Minera! Subordinate SpPecies if 
clude sedge (Carex pluriflora), siverweed (Potent 


, 


1anaerinet arrow grass (Triglochin martimum) and mare & tail (Hippur : 


ite recerves freshwater runoff from the Chugach Mountains and the 
s alee mundated hy « xceptionally hig? tides 
worage, Alaska: June 1985. Photo by F. C. G 


ety phy ia) | ocated on the floowdplarn f a tedal river. this 


Twenty mile Glamer (center ha kground) and Soul salinity during Oletober 1485 
wae 5.0 iM ify pranty ) Anct 


vet} 
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Plate 23.—Classification: system Estuarine, sUnsYsTeM Intertidal, CLass Emergent Wetland, sUpCLAss Nonpersistent, bOMINANCT 
>rYPe Hippuervs tetraphylla, WATER REGIME Regularly Flooded, WATER CHEMISTRY Mixohaline, sort Mineral. This stand of mare's 
tail bes at the landward mit of the regularly flooded zome where the substrate im covered with several centimeters of water 
at hugh tide. The Azun River, source of the tidal water, is just visible at the right-hand edge of the photo. (Mouth of Azun River 
Yukon-Kuskekwom Delta, Alaska: July 1985. Photo by F. C. Gobet) 
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Plate 24.—Clasmfication sysTemM Estuanne, SUBSYSTEM Intertidal, cLass Scrub-Shrub Wetland, sUpc Lass Broad jeaved Decoducus 
DOMINANCE TYPE /re fruteacens, WATER REGIME Irregularly Flooded, WATER CHEMISTRY Mixohaline, son Minera! Subordinate 
plants growing heneath the marsh elder are black grass (Juncus oe rard::). salt grass (Dristochlis sprcata) and saltmeadow cord 


grass (Spartina patens) This wetland hes toward the landward edge of an irregularly flooded persistent emergent wetland donwnated 
and salt grass (background) (Washington County, Rhode 





hry saltmare? cordgrass iSpert na alte rniflora) salt meadow cordgrass 


lsland: July 1977. Photo bw F.C. Golet) 
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Plate 25.—Classification system Estuarine, sURSYSTEM Intertidal, CLass Scrub-Shrub Wetland, supcLass Broad-leaved Evergreen 
DOMINANCE TYPE Rhizophora mangle, WATER REGIMES Regularly Flooded (along waterways) and Irregularly Flooded (at some 
distance from waterways), WATER CHEMISTRY Ohgohalne, sor. Orgarmc This mangrove sw amp 1s located mm the southern part 
of the Plerida Everglades. (Dade County, Florida: December 1975. Phote by V. Carter) 
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Plate 26.—Cilassification: system Riverine, sunsystem Tidal, cLass Aquatic Bed, supctass Rooted Vascular, DOMINANCE TYP? 
VU yrooph yllum emeatum Hydrilla verticliata- Heteranthera dubva. WATER REGIME Permanentiy Flooded Tidal WATER CHEMISTRY 
Fresh Cireumneutral (Pronee (reorges County, Marvland. October 1985. Photo by V Carter) 
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Plate 27.—Two habitats are shown here. Classification of nenvegetated zone SYSTEM Riverine. SO RevYeTEM Tidal claws I neo 


sohdated Shore. st ecLass Mud waTEeR REGIME Regularly Flooded. WATER CHEMIETRY Fresh (ircurmnmeutral Clasets at pow 
vegetated fone SYSTEM Riverine, si eeveTew Tidal Lass FF rvve rgent Wetland. st ectase N mperestent, OMINANCE TYPS 
Peltandra ror 1, WATER RECIME Regular!) Fleeded. WATPR HEMISTRY Freeh —( erewrnm ytral scout Moenera T te photo w 


taken at low tide. (Cel County, Maryland: July 1972. Phote byw V. Carter) 
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st RevVSTEM Lower Peremmal, cLase U nconsoldated Botton 


Permanently Flooded, WaTER CHEMISTRY Fresh The channel bottom is composed priv 
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Plate 29. —C lassifwation sveTem Rivermne. sc ReveTEM Lower Perenmal. Lass | neonsehdated Msottom. stm Lage Sand, WATER 
REGIME Permanently Flooded WaTeR Coe MLeTRY Fresh Channel meanders a typecal featur of lower perenmal streame. are 


eapecaly well developed a) wrgr t Pens eer tion of the Ve hrwetome Firver ive lowsteome National t’ark Park ¢ rpmty W yvorrmoer x Vay 


oa), Phete bw F C Gobet) 
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Plate 30.—Clasufication svete Riverine, s ReYSTEM Lower Perenmal, Lass Aquatic Bed, suUpCcLas® Rooted Vascular DOMINANCE 
ryPe Nwmpheee odorata, WATER FEGIME Permanentiy Fleeded waTer CHEwIETRY Fresh— ir urmneutral SPECIAL MODIFIER 


bxcavated Thi channel was dug by man m an unsuccessful atten pt to dram the wetland Plants m the Pabustrine wetland bo wrcher or ag 
the chanmme! mmc luce aerkgre {(f ares (amocarpe |, Sweet gar (Myr 1 gale). teatherleaf (( ha mime Fe? pe tee \/wewlata) and Atlantic white 
edar (( hamarcyparis thyordes). (Washington County, Rhede Island: July 1977. Phote by F.C. Gelot) 
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Plate 31. —(C laseification «veTtemw Rivermme. sc ReveTew Lower Perenmal. Lass ( ncomseldated Shore, st BCLags Cottle 4 rave! 
”7aTOR WE iwe letmperar \ bk wided WaTER CHE WISTRY bres Fettieaf will W ies @areneis) gTOWS A) mg the ed re f the 
tream The entire chammel rs flooded for only afew weeks after snowmelt each year (Kavik River, North Slope Borough Alaska 


a) | +” : , y ‘ ‘. bert ) 
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Plate 32.—Classification: system Riverine, sUpsystem Lower Perennial. cLass Unconsolidated Shore. surciass Sand waTrs 


: 


REGIME Seasonally Flooded, WATER CHEMISTRY Mixosaline, sort. Mineral Young tamarisk (Tamar gallica) plants are scattered 
ver this sand flat. (Socorro County. New Mexk Apri! 1978: Photo byw P. B. Reed) 
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Plate 33.—C lassificatwor SYSTEM Riverine. sURpsysTew Lower Perennial CLass Emergent Wetland st RBCLASS Nonpersistent 
e ’ 


THOMINANCE TYP? Pelt mara rgir } Pon fedena rvdata. WaTER REGIME Sermipe rmanent!, Flooded WATER CM EMISTRY Pres 
‘ ircurnnmeutra wt M nera 1) wetland bes mn a thay f the ¢ hcopet River (Harngxter ( ownty Massac? pnetts } aly 1970 P . 
rl k { Smardon) 
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Piate 34.—Two habitets are shown here. Classification of channel: system Riverine, sUpsysTEM Upper Perennial, CLAss Rock 
Bottom. supcLass Bedrock. WATER REGIME Permanently Flooded, WATER CHEMISTRY Fresh. Classification of shore: SYSTEM 
Riverine, SUBSYSTEM Upper Perennial, cLass Rocky Shore, supcLaSs Bedrock, WATER REGIME Seasonally Flooded, WATE? 
CHEMISTRY Fresh. (Penohecot County. Maine: October 1977: Photo by R. W. Tiner) 


BEST COPY AVAILABLE 








Plate 35.—Classification: system Riverine, sUssysteM Upper Perennial, CLASS Rock Bottom, SUBCLASS Rubble. WATER REGIME 
Permanently Flooded. WATER CHEMISTRY Fresh. Many of the boulders in this nver exceed | m (3.3 ft) in diameter Shctanasin 
— - " ig! Alaska June 14% 5 Photo DY 7 { ( el) 


BEST COPY AVAILABLE 








Plate 36.—Classification: system Riverine, SUBSYSTEM Upper Perennial, CLAss Unconsolidated Bottom, supctass Cobble-Gravel 
WATER REGIME Permanently Flooded, WATER CHEMISTRY Fresh-Circumneutral. (Washington County, Rhode Island: July 1977 
Photo by F + (olet) 


BEST COPY AVAILABLE 
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Plate 37.—Classi 
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Plate 38.—Classification: SYSTEM Riverine, SUBSYSTEM Intermittent, CLASS Streambed, sUBCLASS Sand, WATER REGIME Inter 
mittently Flooded, WATER CHEMISTRY Mixosaline. The average annual discharge for this river, the Rio Salado, is 14.6 hm’/yr 
(11.880 acre-ft/yr). (Socorro County. New Mexico Apnil 1978: Photo by P. B. Reed) 


BEST COPY AVAILABLE 











Plate 39.—Classification: SYSTEM Riverine, SUBSYSTEM Intermittent, cLass Streambed, sUBCLASS Mud, WATER REGIME Intermit 
tently Flooded. Streambeds such as this are common throughout the arid West. They carry water for brief periods after snowmelt 


and following rainstorms which are irregular and unpredictable in occurrence. (Badlands National Monument, Jackson County 
South Dakota: May 1985. Photo bw F.C. Golet) 


BEST COPY AVAILABLE 





— 





Plate 40.—Classification: sysTeM Lacustrine, SUBSYSTE™ Limnetic, CLass Unconsolidated Bottom, supcLass Mud, WATER REGIME 
Permanently Flooded, WATER CHEMISTRY Fresh. |i, the narrow Littoral zone of Yellowstone Lake, where water is less than 2 
m (6.6 ft) deep, the bottom consists primarily of gravel and sand. (Yellowstone National Park, Teton County, Wyoming; May 
1985; Photo by F. C. Golet) 


BEST COPY AVAILABLE 








Plate 41.—Ciassification: system Lacustrine, sUnsvsTEM Limnetic, CLaSs Aquatic Bed, supcLass Rooted Vascular, DOMINANCE 
TYPE Nymph: ca odorata, WATER REGIME Permanently Flooded, WATER CHEMISTRY Fresh-Circumneutral. Subordinate plants 
in the Aquatic Bed include bladderworts ([ triculana spp). Yellow-eyed grass (Yyris emal/iana) grows on floating mats of peat 

eta elt “ag depth on this 0.8-ha (2-acre) bog lake exceeds * m (10 ft). (Washington County, Rhode Island 


July 1977 Photo by 7 { i stynet) 


BEST COPY AVAILABLE 
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Plate 43.—Classification: sysTEeM Lacustrine. sUrsysTeM Littoral. cLaas U ncomeclidated Shore 


Intertmttentiy Flooded. WATER CHEMISTRY Free 
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SUBCLASS Sand, WATER REGIME 
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bw F.C. Gobet) 
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Plate 44.—Cilassification system Lacustrine, sURSYSTE™M Littoral, CLass Unconsoldated Shore, supcLass Mud, WATER REGIMES 
Temporarily Flooded and Seasonally Flooded. WATER CHEMISTRY Fresh, sor. Mineral, SPECIAL MODIFIER Impounded The flats 
exposed along the shore of this reservoir are termporarily flooded, the seasonally flooded zone is stil! undated at the time of 


this apring photograph (Park Cownty W yorng May 1985 Photo by F C. Goblet) 


BEST COPY AVAILABLE 




















Plate 45.—Cl iz 
. ‘mssilication: SYSTE aruetrine e@l’Reverr 
Seasonally Flooded, WAT dee ustrine, SUBSYSTEM Littoral, CLass Unconsolidated Shore, st 
led, WATER CHEMISTRY Hypersaline. (Salt Lake County, Utah: Jur 1973 PI re v. ———— 
arity Leal i eure ta , oto DY (Carter) 
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Plate 46.—Two habitats are shown nere. Classification of exposed areas: SYSTEM Lacustrine, SUBSYSTEM Littoral, CLass Uncon 
solidated Shore, SUBCLASS Mud, WATER REGIMES Interm.ttently Flooded (light-colored soil) and Seasonally Flooded (darker soil 
viong water's edge), WATER CHEMISTRY Mixosaline, sor. Mineral. Classification of inundated areas: SYSTEM Lacustrine, sUB 
SYSTEM Littoral, CLASS Unconsolidated Bottom, SUBCLASS Mud, WATER REGIME Semipermanently Flooded, WATER CHEMISTRY 


Mixosaline, SoO1L Mineral. Greasewood (Sarcohatus rermiculatus), salt yrass iL hastichlis eyncata), and rushes (Juncus spp.) are scattered 


wross the f) ats Bex ause annual precy itatbon averages only shout lk on (7 in) here. thes wetlands are heavily de xt lent upor 


snowpack in the surrounding mountains as a source of water. (Saguache County, Colorado; Photo by R. M. Hopper 


BEST COPY AVAILABLE 
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Plate 48.—Classification: system Lacustrine, SUBSYSTEM Littoral, CLASS Emergent Wetland, suBCLASS Nonpersistent, DOMINANCE 
TYPE Nelumbo lutea, WATER REGIME Permanently Flooded, WATER CHEMISTRY Fresh-Circumneutrai, Sor Mineral, special 
MODIFIER Impounded. Subordinate plants are duckweeds (Lemna spp.) and bald cypress (Tarodiam distichum). (Otion County 
Tennessee, September 1975; Photo by V. Carter) 


BEST COPY AVAILABLE 
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Plate 50.—Classification: SYSTEM Palustrine, CLASS Unconsolidated Bottom, sUBCLASS Sand, WATER REGIME Intermittently Ex 
posed, WATER CHEMISTRY Fresh-Alkaline. Rushes (Juncus spp.), spike rush (Eleocharis sp.), and smartweed (Polygonum sp.) grow 
n shallow water along the shore of this 0.4-ha(1-acre) pond which occumes a depression amidst sand dunes on the southern shore 
of Lake Michigan. (Indiana Dunes National Lakeshore, Porter County, Indiana; May 1985; Photo by F. C. Golet) 


BEST COPY AVAILABLE 
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Plate 52.—Classification: system Palustrine, cLass Unconsolidated Bottom, supcLass Mud, WATER REGIME Semipermanent)) 
Flooded, WATER CHEMISTRY Mesosaline, sor. Mineral. This photo was taken during drouth conditions; the bottom is being in 
vaded bry pene mee4;r Species including summer cypress (Aockhva SNES EE |) golden dock (Rw mer mantimus). and rocset oot if hevrecrpr nd iu ad 
glaucum). (Stuteman County, North Dakota; August 1961; Photo by R. E. Stewart) 
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Plate 55.—( laseification sveTEeM Palustrine. CLASS Moss-Lichen Wetland. supciass Moss. WATER REGIME Saturated. WATER 
CHEMISTRY Fresh-Acd, sor. Orgamec. The dominant plant is peat moss (Sphagnum spp ) Subordinate plants mclhude remdeer 


rryrme (f ladima “Ey ; leatherbeaf (f hameaede ph re caipyeulata) erowherry i} m pet rum negrwm) ard eAttongrass (F r opera — } 


(Carmpothelio Island International Park, Marne anada. June 1976. Photo by V. Carter) 


BEST COPY AVAILABLE 











Plate 56.—( lassification. svysTe™ Palustrine, CLas® Mose-Lichen Wetland, sUpcLass Mees, WATER REGIME Saturated, WATER 
CHEMISTRY Fresh Peat moss (Sphagnum spp )is the dommnant plant Suberdmate plants include sedges (Carex rariflora ( agwateli) 


cottomgrass i} ropheoram ry ase) ard reindeer rreree (f ladinma ey) } W Pribe ser tges are present therr comobered cover? is less 
than 30% Moesses cover 100% of the area. (Narokachk-Azun Rivers area. Yukon-Kuskokwowm Delta Alaska Joly 1985. Photo 
bw F.C. Gobet) 


BEST COPY AVAILABLE 
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Plate 58. —( lnesfication *v STEM Pabustrine. clase bo mergent Wetland, spc Lass Persistent. powrnance TYPt Se rpres rebaet ws 
Scorpes @cutus, WATER REGIME Sermumermanently Fleaded, WATER CHEMISTRY Mixosaline. sort, Mimeral (Stuteman County. North 
Dakota, Auguet 1962. Phete ty R. E. Stewart) 


BEST COPY AVAILABLE 














Mlete 59.—Classification: SYSTEM Palustrine, CLaSs Emergent Wetland, suBCLASS Persistent, DOMINANCE TYPE Cladium jamaicense 
WATER REGIME Semipermanently Flooded, WATER CHEMISTRY Fresh-Circumneutral, sor. Organic. This photo was taken in the 
Flonda Everglades. (Dade County, Florida; December 1975; Photo by V. Carter) 


BEST COPY AVAILASL! 











Plate 60.—Classification: SYSTEM Palustr.ne, CLASS Emergent Wetland, sUBCLASS Persistent, DOMINANCE TYPE Carer /aswocar 
pa, WATER REGIME Seasonally Flooded, WATER CHEMISTRY Fresh-Circumneutral, Soul. Organic. Subordinate plants include sedges 
(Carer lacustris, C. rostrata), water smartweed (/.'vgonum amphibium), bladderwort (Utricularia macrorhiza), bluejoint 
(Calamagrostis canadensis), and pondweed (Potamogeton yramineus). (Chippewa National Forest, Beltrami County, Minnesota 
June 1972: Photo by J. H. Richmann) 


BEST COPY AVAILABLt 























Plate 61.—C lassification: SYSTEM Palustrine, CLASS Emergent Wetland, sUBCLASS Persistent, DOMINANCE TYPE Eleocharis palustris 
WATER REGIME Seasonally Sjooded, WATER CHEMISTRY Polysaline, sot. Mineral. Subordinate plants include water smartweed 
(Polygonum amphihium), slough sedge (Carer atherodes), and fortail (Alopecurus wqualis). (Stutsman County, North Dakota 
August 196°. Photo by R. E. Stewart) 


BEST COPY AVAILABLE 














Plate 62.—Classification: SYSTEM Palustrine, cLass Emergent Wetland, suBCLASS Persistent, WATER REGIME Seasonally Flooded 
WATER CHEMISTRY Mixosaline. sor. Mineral. The principal plants are sedges (Carer spp.) bulrushes (Scirpus =.) mashes (Jus 
cus spp.), and foxtail (Alopecurus aequalis). This wetland is typical of irrigated hay in the West. Water may be diverted from 


rivers or may come from artesian wells as in this photo. (Saguache County, Colorado; Photo by R. M. Hopper) 


BEST COPY AVAILABLE 
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Plate 63.—Classification: SYSTEM Palustrine, CLASS Emergent Wetland, sUpcLASS Persistent, DOMINANCE TYPE Carer rariflore 
Eriophorum russeolam, WATER REGIME Seasonally Flooded, WATER CHEMISTRY Fresh. Subordinate plants include marsh cinque 
foil (Potentilla palust rms), bluejoint (Calamagrostis canadensis), Alaska bog willow (Salir fuscescens), crowberry (Empet ram nigrum), 
dwarf birch (Betula nana), and peat moss (Sphagnum sp.). This type of patterned wetland is commonly referred to as “string 
bog’ or “strangmoor Seasonally flooded troughs alternate with elongated bog-like ndges or ‘‘strings.”’ Strings here rise on 

30-45 em (12-18 in) above the troughs. (Manokinak River area, Yukon-Kuskokwim Delta, Alaska; July 1985; Photo by F.C. Golet) 


BEST COPY AVAILABLE 
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Plate 64.—C lassification: sysTe™ Palustrine, cLAss Emergent Wetland, supcLASs Persistent, DOMINANCE TYPE Colocasia eaculenta 
WATER REGIME Seasonally Flooded, WATER CHEMISTRY Fresh, Sor. Mineral, SPECIAL MODIFIER Farmed. This photograph | 
strates a Hawaiian taro field. (Kauai County, Hawaii; September 1972; Photo by E. Krider) 


BEST COPY AVAILABLE 
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Plate 65.—Classification (foreground). sysTE™M Palustrine, CLass Emergent Wetland, SUBCLASS Persistent, DOMINANCE TYPE Aristida 
stricta, WATER REGIME Saturated, WATER CHEMISTRY Fresh-Acid, sor Mineral. Subordinate plants include beak rushes (Rhyn 
chospora spp.), longleaf pine (Pinus palustris), orchids (Habenaria spp.), yellow-eyed grasses (Xyris spp.), grass pinks (Calopogon 
spp.) and foxtail clubmoss (L ycopodiam alopecurordes) (Brunswick ¢ ‘ounty North Carolina, December 1975, Photo o) V. Caster) 


BEST COPY AVAILABLE 
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Plate 67.—Classification: system Palustrine, cLass Emergent Wetland, suBcLAss Persistent, DOMINANCE TYPE Eriophorum 
aginatum, WATER REGIME Saturated, WATER CHEMISTRY Fresh, sort. Mineral. Subordinate plants include: netleaf willow (Saliz 
reticulata), diamondieaf willow (S. planifolra), dryas (Dryas integrifolra), bistort ( Polygonum bistorta), lousewort (Pedicularns 
sp.), chickweed (Stellarna =p.), and lapland cassiope (Caasiope tetragona). This type of wetland, referred to by Walker (1983) as 
moist tussock sedge dwarf shrub tundra,” covers much of the North Slope of Alaska. At this site, permafrost hes within 15 
em (6 in) of the surface. All of the land in this photo is wetland. (Franklin Bluffs, North Slope Borough, Alaska; July 1985, Photo 
by F. C. Golet) 


BEST COPY AVAILABLE 
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Plate 68.—Classification: sYsTEM Palustrine, cLass Emergent Wetland, supcLass Persistent, DOMINANCE TYPE Carer aquatilis 
WATER KEGIME Saturated, WATER CHEMISTRY Fresh. Subordinate plants include: narrowleaf Labrador tea (Ledum decumbens) 
dwarf birch (Betula nana), small cranberry (Vaccinium oryeoccos) crowberry (Empetrum nogrum), peat moss (Sphagnum spp.) 
and fohose lichens. (Narokachik River area, Yukon-Kuskokwim Delta, Alaska; July 1985; Photo by F.C. Golet) 


BEST COPY AVAILABLE 
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Plate a Tw hatutats are shown here ( lassifv ation of darker rome (edge of water hedy) SYSTEM } albuetrone (LASS } merger) 
Wetland, st ecLass Nonpersistent, DOMINANCE TYPE Arrtephole f 
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Plate 72 (\asefication. system Palustrine. CLASS Emergent Wetland sUBCLAS® Nonpersistent DOMINANCE TYPE Hippwres 
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Plate 73.—Classification: system Palustrine, CLASS Emergent Wetland, SUBCLASS Nonpersistent, DOMINANCE TYPE Nuphar luteun 
WATER REGIME Semipermanently Flooded, WATER CHEMISTRY Fresh. The principal subordinate plant is common duckweed (Lemna 
ry iss County Mi r iar May 1485 Photo by F > (,olet) 
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Plate 74.—Classification: SYSTEM Palustrine, CLASS Scrub Shrub Wetland. sUBcLASS Broad-leaved Deciduous 


Seasonally Flooded, WATER CHEMISTRY Fresh-Acid, Soll Organe 
tchensis) and lodgepole pine (Pinus conforta) 


The dominant plants are willows (Sefiz spp 
‘Coos County, Oregon, May 197 +) 
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Plate 75.—Classificaton: sysTeM Palustrine, cLAass Scrub-Shrub Wetland, suBCLASS Broad-leaved Deciduous, DOMINANCE TYPE 

Betula nana. WATER REGIME Saturated, WATER CHEMISTRY Fresh, SOIL Minera! Subordinate plants include cotton yrass 
(Eriophorum vaginatum), peat moss (Sphagnum spp.) cloudberry (Rubus chamarmorus), mountain cranberry (Vaccinium rmtis 
daea). and narrowleaf Labrador tea (Ledum decumbens). Shrubs here are jess than 20 cm (8 in) tall. This area of moist tundra 


s underlain by permafrost at a depth of 45 cm (18 in). (Vicinity of Toolik Lake, North Slope Borough, Alaska; July 1985; Photo 


by F.C. Golet) 
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Plate 76 Classification SYSTEM Palustrine CLASS Scrub Shrub Wetland SURCLASS Broad leaved [der uCUs. DOMINANCE TYP! 
i/nus tenuifolia, WATER REGIME Temporarily Flooded, WATER CHEMISTRY Fresh, so1L Mineral. Subordinate plants include felt 


willow (Saliz alazensis) and balsam poplar (Populus balsamifera). Shrubs are nearly 6 m (20 ft) tall, the hewht that separat: 


Serub—Shrub from Forested Wetland. This site is flooded only for bref periods after snowmelt and during times of most raj 


melting of nearby glaciers. (Tanana River, Fairbanks North Star Borough, Alaska; July 1985; Photo by F. C. Golet) 
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tr. 7. lerumlenn’) ¢ on grass (} 7 ape rw P) tt a potwerry (ler nium wligirosewm), marsh « recpue foul df fowt perl es ’ 
) ‘ , ‘ ; , . 
und shrubby cinquefoi (7. fruticosa). (View f Big Delta, Alaska; July 1985; Photo by F.C. Golet) 
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Plate 78&.—C lassification: system Palustrine, cLass Scrub-Shrub Wetland, supc ass Broad-leaved Evergreen, DOMINANCE TYPE 
Ledum qroenlandivcum—Kalmora angustrfolra —Chamardaphne calyculata, WATER REGIME Saturated, WATER CHEMISTRY Fresh 
Acid, son. Organic. Subordinate plants include peat moss (Sphagnum spp.), crowberry (Empetrum nigrum), cloudberry (Rubus 


chamaemorus), and black spruce (Picea mariana). (Washington County, Maine; June 1976; Photo by V. Carter) 
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Plate 79.—Classification: SYSTEM Palustrine, cLass Scrub-Shrub Wetland, supc Lass Broad-leaved Evergreen, DOMINANCE TYPE 
WATER REGIME Saturated, WATER CHEMISTRY Fresh, sot. Mineral. Subordinats species include: « loudberry 


Ledum decumbens 
crowberry (f mpetrum nigrum) dwarf burch (Betula nana) 


: 
(Rubus chamaemorus), mountain cranberry (Vaccinium fie-i.daea) 
reindeer moss (( ladina spp.) secige (Carer aquatiis) biuejornt (( alamagr 
ta Although this site look ke a dry heat? 


efis canadensis), and Alaska Spiraea (Spirae » heawrer 


foene) Shrube are jess than ZU om (5 in} tm rmafrost at a dept! of only 15-20 en 
rea Yuk h JSKOK WITT Th ita 


, i ihe growing seasor (Talik River 


i} 5 in) Keeps the s sturated near the irface throughou 


Alaska: July 108 Phot by Ff tye) 
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Plate 80.—Classification: sYsTeM Palustrine, cLass Scrub-Shrub Wetland, supcLass Broad-leaved Evergreen, DOMINANCE TYPT 
Cynila racemflora, WATER REGIME Saturated, WATER CHEMISTRY Fresh-Acid, sot. Organic. Subordinate plants include: honeycup 
(Zenoina pulverulenta), leatherleaf (Charaedaphne calyculata), peat moss (Sphagnum spp.\, highbush blueberry (Vaccinium corym 
bosum), loblolly bay (C »rdonia lasranthus), pond pine (Pinus serotina), and hyrhbush blueberry (Vaccinium corymboeum). Locally 
these wetlands are referred to as evergreen shrub bogs or “pocosins.”’ (Brunswick County, North Carolina; December 1975; Photo 
by V. Carter) 
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Plate 81.—Classification: sysTe™M Palustrine, CLass Scrub-Shrub Wetland, supciass Needle-leaved Evergreen, DOMINANCE TYPT 
Pura marvana, WATER REGIME Saturated, WATER CHEMISTRY Freeh. Subordinats plants include: dwarf burch (Betula nana\. cotton 


a (Er opnore 7 aginatum), bog blueberry (Vaccinium w Fi Pecrm a wm Labrador tea (Leduwr groeniandicum), and peat moss 
(Sphagnum spp.) This wetland type, commonly known as ‘‘muskeg ubundant mn the forested regrons of Alaska. it also occurs 
nt rthern Ne “ b ryrland and mn the (+r at Lake State “ ‘\ werner y ray kif w of Alaska Ju ’ 14m "> yt ’ \ } ‘ { ule t} 
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Plate &3 ; 


Two habitats are shown here. Classi 


cation of the forested area. SYSTEM Palustrine, CLaSs Forested Wetland, supCLAS® 
Needle leaved Deciduous, DOMINANCE TYPE Tarodiam distichum, WATER REGIME Permanently Flooded, WATER CHEMIST... Y Free? 
( laseification of the open area: SYSTEM Palustrine, CLASS Aquatic Bed 

, WATER REGIME Permanently Flooded. WATER 
we arrowheads (Sa 


fe. 


SUBCLASS Floating Vascular, DOMINANCE TYPE Pietea 
MPEMISTRY Pre " 


kL mergent plants growrng 'n the hed of water lettuce 
sary ‘ Ilber ( — } 


4 , 


pitana spp.) (Corkscrew Swamp Sanct 


lorida: January 1978: Photo by E. 7 


LaRoe) 
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Plate a4 " wifpcatpor evyeTew Palwetrome (LARS Forested Wetland stm tases Needle leaved } vergreet mowmnawee TYP 
(hamarcyparis thyondes, WATER RE we Seasonally Fleeded WaTER CHEMISTRY Freeh Acid tt Orgarec Subordemate plant 
Atia ty a Prite eiar ew rrp) vr whe Pragytvu yh jeherry (\ hint rymheosme mm) wrnterherry (lier vert ha), rec rrapee 
liver rebeowe und peat nr Spe ‘aa Baa mp.) | w vegetal ’ : he foreground tf py be leathermheal (( Ae pm aecdte ph me i 
Virginia chain-fern (1 ) reinica). (Washington County. Rhode Islas 177. Photo by F.C. Golet 
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Plate 86.—( lassification sveTew Palustrine clase Forested Wetland «eciass Dead WaTeER REGIME Permanently Fhe wcheerd 
WATER CHEMIETRY Fresh ircummeutral, sort Mineral sPpcial MODTPIER Irypeunded (Hurgeireys County Tennessee Septernter 
1975. Phete bw V. Carter) 
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As the Nation's principal conservation agency, the Department of the 
interior has responsibility for most of our nationally owned public lands and 
natural resources. This includes fostering the wisest use of cur land and water 
resources, protecting our fish and wildlife, preserving the environmental and 
cultural values of our national parks and historical places, and providing for 
the enjoyment of life through outdoor recreation. The Department assesses 
our energy and mineral resources and works to assure that their develop- 
ment is in the best inte-ests of all our people. The Department also has a 
major responsibility for American Indian 7eservation communities and for peo- 
ple who live in isiand territories under U.S. administration 
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